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THE UNIVERSITIES IN WESTERN 
CIVILIZATION 


N the third of his Reith Lectures on “Britain in 
Europe: Reflections on the Development of a 
European Society”? broadcast on November 6, Mr. 
Robert Birley enlarges on a point which Sir Walter 
Moberly made in his recent book, “The Crisis in the 
University”. In discussing the autonomy of the 
universities, Sir Walter referred to the recognition by 
university people of ties and obligations which tran- 
scend national frontiers, and are not to be dissolved 
or suspended by the fiat of any national government. 
He did not, however, stay to consider the inter- 
national implications of the profound influence which 
they cannot help having on the culture of the nation, 
and it is with this aspect that Mr. Birley was concerned. 
Mr. Birley points out that the attitude of the 
universities largely determines in the end the kind of 
teaching given in the schools, and he suggests that 
the universities must accept some responsibility for 
working to end the intellectual isolation of Great 
Britain which would seem to be one consequence of 
the closer association of Britain with Europe. First, 
on the question of international contacts, he reminds 
us that much more than international courses for 
students is required. One of the most depressing 
experiences he had in Germany was the failure of the 
international students conferences and courses, which 
were encouraged at the universities in the British 
Zone in the hope of providing an answer to the 
problem of restoring the right relations between 
and the rest of the world. In the years 
immediately after the War, such conferences were 
useful and really essential ; but meetings of students 
for short periods in pleasant surroundings will not, 
he said, do enough to foster the kind of unity in ways 
of thinking which will be necessary in Europe. 

A much more valuable contribution has been the 
organisation of visits of students from other countries 
for longer periods—for a month or a term—as some 
British and American universities have done. More 
still has been done in this way by the Rockefeller 
Foundation, though to this Mr. Birley did not allude. 
The objectives of the Rockefeller Foundation in 
assisting the exchange programme of professors from 
the University of Chicago with the University of 
Frankfort are in the first place to aid the cultural 
rehabilitation of Germany and Austria, as well as to 
promote the free and unhampered exchange of ideas 
and personnel between universities and research 
institutions in all countries. Such exchanges will also 
stimulate the growth of consciousness of a common 
Western culture and tradition. The Rockefeller 
Foundation appropriations have also been used to 
aid the two-way flow of leaders in other walks of 
public life as well as in universities. 

It has already been urged in these columns that 
British universities should give more attention to this 
question of interchange, and that it is one they 
cannot afford to negiect. Mr. Birley brings a further 
nowerful reason for a determined effort to make the 
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could bring to the re-birth of a European culture. The 
exchanges for periods of six months or more arranged 
under the Rockefeller Foundation bring us appreciably 
nearer a restoration of the internationalism which 
was characteristic of the Middle Ages and which Mr. 
Birley suggests is now needed. It was then normal 
for a student to attend a university in a country 
other than his own, and when a university secured 
the power to confer on its students the right to teach 
anywhere—which meant in any other country—it was 
evidence that the university was finally recognized. 

From these close relations between the universities 
sprang the ability to form and express a European 
academic public opinion which paid no attention to 
the boundaries between States. As Dr. A. Mansbridge 
put it: ‘From one point of view all the old univer- 
sities of Europe . . . must be regarded as definite 
and conscious protests against the dividing and 
isolating—the anti-civie—forces of their period. They 
represent historically the development of com- 
munities for common interest and protection in the 
great and holy cause of the pursuit of learning, and, 
above all things, their story is the story of European 
unity and citizenship”. It will be recalled also 
how Dr. Rashdall, in his well-known ‘“‘The Univer- 
sities of Europe in the Middle Ages”, brings 
out the striking influence which, as a centre of 
speculative thought, and of religious life, such 
universities as those of Oxford and Paris exerted on 
the life not only of their own country but also of the 
civilized world. At a crisis in the history of Europe, he 
wrote, ‘‘the universities performed the function which 
is discharged at the present day by the press, by the 
platform and even by the polling booth”. 

The universities are now largely national institu- 
tions, and this is one reason why the idea of an 
international university has been canvassed; and 
also for the plans, to which Mr. Birley refers, for 
setting up special institutions, where students of 
different countries may work together, such as the 
College of Europe, started recently at Bruges under 
the sponsorship of the European Movement, which 
will formally open in November 1950. These plans 
are now being widely considered, and though such 
institutions clearly cannot take the place of the 
regular universities, it is intended that the studen‘s 
should attend them for special courses to study 
subjects which appear to be particularly closely 
related to international problems, such as modern 
history, political economy and political science. We 
have come nearer to recognizing the truth of Dr. 
G. W. Keeton’s assertion some eight years ago in his 
pamphlet, ‘“The Case for an International Univer- 
sity”, that when the War ended most of the continent 
of Europe would have to be re-educated; and 
although the institutions to which Mr. Birley refers 
are narrower in scope than the international university 
conceived by Dr. Keeton, they at least address them- 
selves to the youth, if not the adult communities, of 
the nations concerned, and to teaching not a hybrid 
internationalism but an ordered nationalism in which 
individual national cultures have an established place 
in the general pattern. Both experiments would draw 
their teaching personnel from many countries, and 


NATURE 


1949 Vo 


the interchange of ideas would be further fost. 
interchange of students. 

Experiments on these lines, which are als 
templated in the programme of the United N 
Educational, Scientific and Cultural Organi: 
may be all that is possible at the moment 
although such plans deserve every encourag: 
they do not, as Mr. Birley truly says, give 
answer to the problem of how the universiti: 
once more help to fashion a common cultur 
Europe. It is not enough for young men to 
political or economic problems together. The, 
only come really to understand each other’s w 
thought when they work together at the fundam. 
academic disciplines. For the same reason the inter. 
change of professors and lecturers which the Rocke. 
feller Foundation is seeking to promote, and whic!) is 
also exemplified in the arrangements for exchange 
between the Imperial College of Science and Techno. 
logy and the Massachusetts Institute of Technology, 
is even more important. 

In his Reith Lecture, Mr. Birley refers to some 
recent developments in the universities. The new 
college, St. Anthony’s, to be founded at Oxford as a 
result of the munificence of a single benefactor, wil 
be an ordinary college; but it is intended that a 
high proportion of the students should come from 
France, and it is also laid down that “no applicants 
for admission shall be subject to any test of a religi: us, 
political or racial character’. 

In this project the University of Oxford is closely 
following the medieval custom when it was thought 
more important that students from different countries 
should work together than live together, and many 
of the universities of the Middle Ages were accordingly 
divided into separate ‘Nations’, as they were called. 
With St. Anthony’s College may be compared plans 
for the establishment of a large residential centre for 
foreign students at the University of Géttingen, 
which if implemented would make Géttingen a 
university with a distinct European outlook. Most 
universities in Europe, however, like most of those 
in Britain, are not residential, and another way of 
dealing with the problem is that now being actively 
pursued at Paris. In the University City idea, a part 
of the university city or town is set aside for the 
residence of students, who in this way will gain a 
much stronger corporate life. The supporters of this 
policy in Paris have particularly in mind the needs 
of foreign students, who should, in consequence, find 
it much easier to enter fully into the life of the 
University. 

For the rest of this lecture, Mr. Birley discussed 
the problem of a common European language, which 
the universities of the Middle Ages had but we have 
not. Here there are formidable difficulties to be met ; 
but it is worth while noting that there are other 
signs of some community of thought to be found 
in spite of the absence of a common language, whether 
or not we accept Mr. Birley’s thesis that a common 
language is essentiei. One remarkable piece of 
evidence of this kind is provided in the report by 
the German Commission on “University Reform in 
Germany’’, of which a translation has been issued by 
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the Foreign Office (London : H.M.S.O., 1949. 1s. 6d.). 
One section of this report is specifically concerned 
with the relations of the German universities with 
those of other countries. The Commission urges the 
German universities to make full use of any oppor- 
tunity of collaborating with the organs of Unesco and 
then observes : 

“One of the tasks of the lecturers in the German 
universities is to awaken and maintain among their 
students the awareness that science is universal and 
knows no boundaries of nation, race or creed. No 
important than intellectual and _ technical 
relations with other countries are direct human 
relations with them. As soon as economic conditions 
permit, anybody who is a university teacher should 
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not fail to live in at least one foreign country for a 
longer or shorter period.” 

TL - recommendations of this section of the report, 
which includes a tribute to the British Military 
Government and the Foreign Office for assisting the 
early resumption of international relationships, are 
directed towards such interchange and collaboration, 
and stress the desirability of careful selection of 
students for visits abroad. The most striking feature, 
however, is the similarity in outlook revealed here 
with that of a report from the Association of Univer- 
sity Teachers in November 1945 dealing with the 
international functions of a university. The British 
report includes more specific recommendations, such 
as those for the establishment of visiting professor- 
ships and an international university institute to 
perform for the universities of the world as a whole 
those functions which the Association of Universities 
of the British Commonwealth discharges in its limited 
field; but the whole spirit of the report is the same 
and shows how thought in the two countries is 
running on similar lines. 

If that might perhaps be expected in considering 
essentially the same problem, it is even more remark- 
able how much the thought of this German Com- 
mission has in common with current thought in 
Britain on our own university problems. The British 
member of the Commission, Lord Lindsay of Birker, 
in a recent article in the Universities Quarterly, 
emphasizes the bearing of the report on the problems 
confronting British universities, and in particular the 
value to us of the experience of the German univer- 
sities during the past hundred and fifty years. Lord 
Lindsay points to particular ways in which German 
experience of the dangers of isolation from the rest 
of the community which may attend preoccupation 
with high standards in research and the success of 
the technical high schools may be relevant to a 
consideration of the extra-mural functions of univer- 
sities in Britain or the development of higher 
technological education, and the relations between 
the technical colleges and the universities. 

There are, indeed, separate sections in the German 
Commission’s report which deal with the technical 
universities and which, like the recommendations 
relating to the proposed “‘studium generale” (cf. 
Nature, 163, 552; 1949), the constitution of the 


university and its relations with the State, are most 
pertinent to discussions on matters with which the 
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University Grants Committee is concerned. All this, 
however, is secondary to the revelation in the 
report that thought in Germany, on the whole 
approach to the problem of the university and society 
and the task of the university in the world to-day, 
has so much in common with opinions responsibly 
held in Great Britain to-day. We may not ourselves 
have reached general agreement as to the functions 
of a university ; but from much that is said on that 
subject by the German Commission there will be little 
dissent here. Observations like those on the necessity 
of constant reform for every institution which, like a 
university, embodies an old and healthy tradition, 
on the scope of technical universities, and on the 
unity of a university as something more than a 
collection of professional schools, may indeed be the 
more fruitful in discussion in Great Britain on the 
purpose or mission of a university for coming from 
outside. 

One such comment in particular should be set 
against Prof. M. L. Oliphant’s remark in his contri- 
bution to the symposium in the Universities Quarterly 
that, for him, “the mission of the university is to 
guard jealously scholarship and knowledge and to 
preserve the freedom to gather fresh knowledge as 
and where inspiration comes”. The German Com- 
mission is no less forthright in its assertion that 
freedom of teaching and research means that a 
university must not be confined to tracks prescribed 
by a political authority, nor put under the command 
of any outside body which lays dowr. what the result 
of research and teaching should be. For it also, 
freedom of research and teaching means the un- 
prejudiced investigation of reality under the sole 
sway of the search for truth, and the only inner 
limit to this freedom recognized is set by the general 
responsibility for the welfare of one’s fellow-men. 

Nor is this all that might be cited to show that 
there exist in the post-war activities of the univer- 
sities of the Western world, in the work of Unesco 
and other bodies, as the debate in framing the 
declaration on human rights in particular has shown. 
the beginnings of a consciousness of a common 
European tradition and culture. The Ciba Foundation 
opened in London last June gives practical expression 
to a sense of community in medical and chemical 
research, as well as witnessing to the extent to which 
the ideals of free communication and investigation 
are shared. Mr. Winston Churchill’s speech on 
October 19 as chancellor of the University of Bristol. 
with its reference to the need for the universities to 
inculcate clear-cut thought about the themes of 
government and society, and Lord Justice Denning’s 
recent lectures in the University of London on free- 
dom under the law, are pointers in the same direction. 
Mr. Birley rightly stresses the difficulties which beset 
our relations with Western Europe, and seeks to 
engender a practical approach to such problems. 
Nevertheless, it does not appear that a common 
language is an essential condition, however much the 
use of such a language, with all it connotes, may 
contribute to the growth of a common culture and 
to the defence and enrichment of the great traditions 
which Western Europe inherits from its past. 
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PRINCIPLES AND PRACTICE OF 
SCIENTIFIC RESEARCH 


The Practice of Research in the Chemical Industries 
By R. H. Griffith. Pp. vii + 184. (London: Oxford 
University Press, 1949.) 12s. 6d. net. 


The Principles of Scientific Research 
By Paul Freedman. Pp. 222. (London: Macdonald 
and Co. (Publishers), Ltd., 1949.) 15s. net. 


NE pointer to the value of the voluminous 

literature on the management and conduct of 
research may often be seen in the scorings and 
marginal comments to be found, despite library rules, 
in the copies of such articles or books in the libraries 
serving large research departments. A _ research 
manager might do worse than pick up a few such 
articles after an interval and note the comments. 
The almost savage marking which the present writer 
found some years ago on a passage on signing letters 
in an article on research management suggested that 
in one department at any rate a canon of courtesy 
and of good management was honoured more in the 
breach than in the observance. 

These two books are not addressed primarily to the 
research manager, though they will be read with 
interest by such. Inasmuch as both are addressed to 
the young graduate contemplating a career in research, 
as well as to the executive, the research manager, 
whether or not he has his own copy, will do well to 
borrow the library copy after a year or two and note 
any markings or comments he finds inserted. 

Neither book depends on legitimate or illegitimate 
annotations for its interest. Both are singularly free 
from banalities and platitudes and represent an 
almost unique contribution to the literature on the 
conduct of research. Mr. P. Freedman deals mainly 
with the theory of research and writes with an 
industrial background quite as much as Mr. R. H. 
Griffith, although it is from research on lamps and 
phosphorescence and not from chemical industry that 
he draws his illustrations. They are essentially 
complementary; but in spite of the more limited 
scope indicated by its title Mr. Griffith’s book is likely 
to have the wider appeal. This is not simply because 
Mr. Griffith is concerned with practice rather than 
theory and because of the wide range of practical 
topics on which he touches. He reviews first the 
functions of the industrial research department and 
then the recruitment, qualifications and conditions of 
service of research staff. The organisation, equipment 
and maintenance of the research laboratory are next 
considered, and the planning and execution of the 
research programme. The functions of the library in 
research work, including its contribution in the 
maintenance of records or issue of publications, small- 
scale experimental work, pilot-plant investigations 
and development and the full-scale plant are all 
discussed in their bearing on the work of the research 
department. There are chapters on welfare and 
safety matters and on costs and profits, as well as one 
on operational research in which, like Mr. Freedman, 
Mr. Griffith exposes himself to trenchant criticism 
and has rather misunderstood or misconstrued the 
term. 

Mr. Griffith passes easily over all these topics, 
indicating points that should be considered rather 
than dealing with them exhaustively. It is therefore 
unfortunate that his bibliography is so incomplete 
and unrepresentative, for it deprives the book of 
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some of its value as a stimulus to further reading oy 
matters where detailed information might be ‘esireq 


As it is, the book adds little to either Dr. \W. g 


Calcott’s Nieuwland Lectures on industrial research 


or to that on “The Organisation of [nh lustriaj 
Research” delivered by Dr. R. P. Russel! to the 
Industrial Research Committee of the Federation of 
British Industries two years ago. Both of these 
lectures, available in pamphlet form, should properly 
have been cited, as should such official documents ag 
the Barlow Report on Scientific Staff or Dr. Vannevar 
Bush’s “Science—the Endless Frontier’ \gain. 
although Mr. Griffith only just touches on the place 
of inspiration in scientific research, his single reference 


is ill judged. C. Nicolle’s “Biologie de I’Invention” jg 
@ more fundamental discussion than Portertield’s 
portentous volume, but a simple reference to relevant 
passages in such a book as Sir J. J. Thomson's 
“Recollections and Reflections’’, the Kekulé Memoria) 
Lecture or the recent address of Mr. E. McDonald. 
director of the Biochemical Research Foundation on 
“The Choice of Workers in Research’’, would have 
better served Mr. Griffith’s avowed purpose. 

Apart from this bibliographical weakness, Mr. 
Griffith’s book is well balanced and covers the ground 
adequately. It is well written and free from the 
jargon that in one passage at least is a serious blot on 
Mr., Freedman’s book. If a choice has to be made 
between the two, Mr. Griffith’s book is the more 
likely to serve both practical and _ theoretical 
requirements. 

That is not to say that there is not much that is 
valuable in Mr. Freedman’s book. He is concerned 
primarily to display, not so much, like Mr. Griflith, 
the conditions under which research is best nurtured 
and prosecuted, but rather the nature and actual 
conduct of research, including the planning of ex. 
periments. In doing so, particularly when he 
discusses with insight and imagination his own ex 
perience of research, he gives a representation of the 
feelings and struggles of the young scientific worker 
which is more penetrating and moving than any s 
far to be found outside the pages of Nigel Balchin, 
Nevil Shute or Sinclair Lewis. 

In these chapters, however. where he discusses 
successively the organisation of staff and of work, the 
general conditions of experimental work, accuracy 
and economy of effort, and the minimum number of 
essential observations, Mr. Freedman appears to ask 
rather more in the way of statistical knowledge than 
it is quite fair to expect of all the readers to whom his 
book is addressed, and so far as the executive is 
concerned his points could frequently be made much 
more effectively and briefly without it. Indeed, they 
add very little to the two earlier chapters on the 
planning of research, except in so far as they interpret 
the outlook and experience of the young scientific 
worker. 

Mr. Freedman opens his book with three admirable 
chapters on the nature of research and its history. 
research and society, and research and philosophy: 
but these are, of course, only summaries, and here at 
least some references would have added to the value 
of the book. But this brief discussion of the nature 
of scientific method, the development and general 
principles of scientific research and of the use in 
research of certain philosophical precepts is a prelude 
to a chapter, on the mental approach, which is the 
least satisfactory in the book. Here he endeavours 
to penetrate into the real secret of genius in research, 
in discovery, or invention, to lay bare the mental 
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B processes @S was done by G. L. Lowes in “The Road 
to Xanadu”. He sets down certain rules within 
which the use of imagination must be restrained— 
miles which almost certainly are controverted by 
some discovery or other in physical science. 

His attempt to codify the procedure of discovery, 

like that to define the flash of genius, is no more 
suecessful than other attempts which have been made 
since Bacon laid out his plans for a House of Salomon, 
and we can hope for no better suggestion than that 
the student should note the observations and precepts 
to be found in the autobiography of a Rutherford or 
|. J. Thomson. Nevertheless, even in this chapter 
there are shrewd comments and observations which 
the voung research worker no less than the executive 
might note with profit. Unfortunately, however, in 
this chapter Mr. Freedman lapses badly into jargon. 
If these pages represent his final words, before the 
next edition is printed he might take note that such 
words as ‘finish’ and ‘complete’ are to be found in 
any English dictionary. When a Prime Minister or 
man of science asks for tools to finish his job, we know 
j exactly what is meant, but not even a dictionary helps 
us to understand what is meant by ‘finalise’. 

This lapse is unworthy of the rest of the book, and 
Mr. Freedman need have no diffidence about his final 
chapter. For this, in which, like Mr. Griffith, he looks 
into the future, though more from the point of view 

) of the man of science himself, he chooses the rather 
| challenging but appropriate heading ‘‘Patrons”. He 
| presents a true picture of the world of research to the 
young scientific worker with the reminder that it is the 
| world made by people of whom he is one; and the 
I challenge, that if it is not the world a young man 
| wants, then he must strive to change it. In this chap- 
] ter alone Mr. Freedman removes many misconceptions 
and disposes of much humbug about research and a 
} research career, and he writes with a discernment and 
§ balance that make the book a real contribution to the 
S literature on research and worthy of a permanent 
§ place therein if such blemishes as have been indicated 
R. BRIGHTMAN 
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BOTANY IN POST-WAR GERMANY 


| Entwicklungs- und bewegungsphysiologie der 
Pflanze 
9 Von Erwin Binning. Pp. x+ 464. (Berlin: Springer- 


4 Verlag, 1948.) n.p. 


3 Allgemeine Botanik 
Ein Lehrbuch auf vergleichend-biologischer Grund- 
lage. Von Wilhelm Troll. Pp. xv+749. (Stuttgart : 
Ferdinand Enke, 1948.) 60 D. marks. 


Die Grundlagen des Pflanzenlebens und ihre Bedeut- 
ung fur den Menschen 

Von Heinrich Walter. Pp. 474. (Stuttgart : 

Ulmer, 1947.) n.p. 


HESE three books are a testimony to the way 

German botany, and German book-publishing, 
are recovering from the War. Each book in its own 
way has something of interest for British botanists. 
Indeed, these three books are so different from their 
English counterparts that, in the eyes of students, the 
corpus of botany in the two countries must seem 
quite different. This has always been so: one 


Eugen 


wonders whether any Englishman could have written 
Goébel’s “Organography”’, or any German could have 
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written Priestley’s and Scott’s “Introduction to 
Botany’. It has always been so, but it is with some- 
thing of a shock that one realizes that the differences 
have survived the War and are as clear-cut as 
ever. 

Prof. Biinning’s book, which is the most important 
of the three, illustrates this point well. He is con- 
cerned with the understanding and interpretation of 
plant behaviour, and although he draws freely upon 
the results of cell physiology, he never allows the 
reader to forget that the ultimate aim of physiology 
(as contrasted with biochemistry) is to solve major 
biological problems concerning whole plants, not to 
regard as ends-in-themselves the minutiz of meta- 
bolism. It is refreshing to find a plant physiology 
text-book which follows this difficult path, and which 
picks its examples from flagellates and bryophytes as 
readily as from angiosperms, and repeatedly brings 
before the reader the ecological implications of 
phy siology. Prof. Biinning deals first with the physio- 
logical basis of morphological variations, and with 
the physiology of cell division. The main part of the 
book is devoted to a systematic treatment of the 
effects of internal and external factors on differentia- 
tion and movement. It is a book in the German 
tradition, didactic sometimes to the point of being 
tendentious and speculative sometimes to the point 
of being provocative ; but it contains material which 
is not assembled anywhere in English, and it provides 
a perspective of plant physiology which will be quite 
unfamiliar to the English-speaking student. Un- 
fortunately the bibliography is far from adequate, 
and seems to have been conditioned by the books 
available to the author at the time he was writing ; 
and the text has been written hurriedly and some- 
times ambiguously. But the importance of the book 
greatly outweighs its defects. It is a prophylactic 
against those who assert that neo-classical physiology 
is out of date. 

Prof. Troll’s book is a massive botany text for 
university students; it, too, is in the German 
tradition and it has no bibliography at all. As those 
familiar with Prof. Troll’s own work will expect, 
there is a clear philosophical strain running through 
the book, and the treatment of morphology is 
admirable and often original. In addition, some 
aspects of physiology, water relations for example, 
and tropisms, are very well summarized. Prof. Troll 
does not arrange his book according to ‘types’, or on 
a basis of systematic botany. Ferns and alge, for 
example, are considered in chapters on the cell, on 
anatomy, on reproduction, and so on, wherever they 
illuminate comparative morphology; and osmosis, 
instead of being included as part of physiology, is 
discussed as an aspect of cytology. It is an attractive 
presentation for the experienced botanist, though one 
has always assumed that the beginner might be 
bewildered by it. This book certainly prompts the 
reader to ask whether the ‘type’ method of teaching, 
which has pervaded British biology since the time of 
T. H. Huxley, is the only method, or even the best 
method, for elementary students. 

Prof. Walter’s book is the first part of a four- 
volume treatise on botany with emphasis. on its 
economic and ‘social’ aspects. It covers a general 
introduction to plant biology ; subsequent volumes 
will cover systematics, plant geography and plant 
sociology. Prof. Walter has the rare gift of being 
able to write clear German, and his book has many 
original and interesting diagrams. His theme is ‘the 
plant and man’, and he includes a good deal of 
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information which is generally to be found only in 
books on agricultural botany. His treatment of 
osmotic pressure, and the relation between roots and 
soil, is unusually lucid; so also is the summary of 
the principles of plant breeding. 

A few decades ago it could truthfully be said, 
for botany at any rate, that we left the Germans 
to write our text-books for us. That is no longer 
true (though one wonders sometimes whether we 
shall soon leave it to the Americans). These three 
books are ample evidence that the Germans still have 
a flair for writing text-books. Their books are (sur- 
prisingly) not so careful nor so painstaking as some 
British texts are; but they do a valuable service in 
checking the fragmentation of botany into isolated 
and pointless specialisms. E. ASHBY 


HARVESTING TIMBER IN AMERICA 
Harvesting Timber Crops 


By Prof. A. E. Wackerman. (American Forestry 
Series.) Pp. xii+437. (New York and London : 
McGrew-Hill Book Co., Inc., 1949.) 30s. 


ROF. A. E. WACKERMAN, of Duke University, 

North Carolina, has produced a most useful text- 
book dealing with the harvesting of the timber crop 
in the United States. Many of the operations covered 
are of an engineering nature; and these the author 
has correctly omitted as pertaining to the domain of 
the engineer, and also because the age-long methods 
to which the forester was so accustomed have changed 
during the past four decades to mechanical devices 
the designs of which are still changing and therefore 
would soon become out of date in a text-book. But 
principally the book has been written for students 
and to aid the instructor in presenting the harvesting 
problem in a logical manner. The author hopes that 
foresters will also find it useful. 

In the introduction a tribute is paid to American 
loggers and to those men who were the true pioneers 
in the opening up of the United States under some of 
the severest conditions man has worked under—events 
which are depicted so well in that American forest 
classic, the fabulous Paul Bunyan, a heroic mythical 
logger of the North Woods who, with his big blue 
ox, Babe, was credited with mighty feats of logging. 
Those were the high days of the great lumbering of 
the forests, and the destruction committed was on an 
enormous scale; its results are now becoming 
apparent in floods and erosion, loss of valuable top 
soil in the agricultural lands, and lowering of water 
supplies. 

Modern logging, we are told, is nowadays a much 
less trying affair, and the timber harvester 
usually lives in comfortable, well-appointed and 
modern camps, in many instances with his family. 
The reason for this permanent accommodation is 
that instead of the old ‘cut and get out’ policy the 
timber land owners are now forced to grow second 
crops of timber to replace the old ones cut down. 
Nowhere is this shown more sharply than in the case 
of the pulp mills. These are expensive establishments 
to erect and maintain, and must be provided with a 
constant supply of wood to keep them running. This 
supply is not all locally grown wood—it could not be. 
The pulp logs may be brought by railway as much 
as two hundred miles to the mills. The annual pulp- 
wood preduction in the United States alone shows 
the very great amount of felling required to supply 


NATURE 


December 17, 1949 voi. is 


the mills. In 1870 annual production was 2,000 conds 
(1 cord = 128 cu. ft.); 1899, 1,617,100; 1999 
5,014,500 ; 1936, 7,506,100 ; 1941, 15,400,000 ; L949, 
17,818,000 cords. 

Prof. Wackerman divides his book into four parts 
Part | deals with timber crops, the development of 
forest industries in America and the origins and 
planning of modern timber-harvesting methods. 
Part 2, the preparation of trees for removal from the 
forest, the selection of trees, the cutting and felling 
operations, hewing, peeling and so forth, and the 
necessary tools; Part 3, the movement of products 
from the forest, bunching products from the forest. 
skidding, loading and transportation of the products 
from the forest ; Part 4, the organisation and contro! 
of harvesting operations, measurement of forest 
products, organisation and costs of harvesting 
operations, records and local practices. 

E. P. STessing 


NORTH AMERICAN THRUSHES 


Life Histories of North American Thrushes, 
Kinglets, and Their Allies 

Order Passeriformes. Smithsonian Institution: 

United States National Museum, Bulletin 196. By 

Arthur Cleveland Bent. Pp. viii+454+51 plates 

(Washington, D.C.: Govt. Printing Office, 1949. 

1.50 dollars. 


HIS series of Bulletins was commenced thirty 

years ago and is now nearing completion—the 
present volume being the seventeenth. Every aspect 
of bird life is dealt with, from the building of the 
nest to following the species to their winter quarters. 
In addition, there are paragraphs dealing with the 
enemies of the different species, lists of external 
parasites and details of food. 

The blue-bird, Salia salia, is one of the most 
popular birds in the United States on account of its 
brilliant colour and cheery notes. To the ancestors 
from England who founded the Plymouth Colony, 
this friendly bird was known as the ‘blue robin’ on 
account of its red breast and tameness. Though 
hardy birds, many perish from hard weather and 
snow storms on their return journey ; but there is 
often another serious drain on the numbers of this 
bird. One of the author’s correspondents describes 
how she located in one season 174 nests, containing 
774 eggs, and out of this large number of eggs only 
33-7 per cent young were successfully hatched and 
left the nest. Domestic cats were responsible for the 
death of sixty-four adults and young, a boy robbed 
eleven nests and snakes accounted for the eggs in 
forty-two nests. 

There is an interesting account of the competition 
between blue-birds and swallows for nesting boxes in 
certain parts of North America. Mr. B. W. Tucker 
has contributed admirable articles on five birds on 
the “British List”, which have occurred in Greenland 
and north-east Canada; namely, the fieldfare, red- 
wing, blackbird, common wheatear and Greenland 
wheatear. 

The volume is illustrated with a large number 
of beautiful photographs of nests and young birds. 
Mr. Cleveland Bent is to be congratuiated on the 
way he has carried out his task. He has produced 
a very useful work well up to the standard of the 
previous volumes. N. B. KINNEAR 
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ROYAL SOCIETY 
ANNIVERSARY ADDRESS BY SIR ROBERT ROBINSON, O.M., F.R.S. 


AWARD OF MEDALS, 1949 
Copley Medal 


HE Copley Medal is awarded to Prof. George 
Charles de Hevesy, for his distinguished work on 
the chemistry of radioactive elements and especially 


for his use of isotopes as tracers in the study of 


biochemical problems. 

Hevesy was one of the last to join the distinguished 
company of discoverers of elements in the classical 
tradition. In 1923, in collaboration with Coster, he 
established the occurrence of the element with atomic 
number 72 in zirconia minerals, and called it hafnium. 
This was shown to be a close analogue and constant 
companion of zirconi‘un ; but a method of separation 
by chemical means was devised. The atomic weight 
was found to be 178-6 and the X-ray and optical 
spectra were fully described. Here he wrote the last 
chapter of a volume and now we turn to the beginning 
of a new book. 








When working under Rutherford in Manchester, 
Hevesy turned his failure to separate radium-D from 
lead to good advantage. He recognized that the 
identity in chemical properties of radium-D, and 
other radioactive isotopes of lead, with érdinary lead, 
made it possible to use these radioactive isotopes as 
indicators to follow the behaviour of lead in chemical 
processes, and in great detail owing to the extreme 
sensitivity of the methods of detection of radioactivity. 
The first application of the idea was made with Paneth 
in 1913 at the Radium Institute of Vienna, and it was 
followed by a large number of interesting researches 
of a physico-chemical nature. 

The use of radioactive isotopes as indicators or 
tracers’ in biological processes was initiated in 1923 
by Hevesy’s studies on the uptake and distribution 
of lead in bean plants, using radioactive lead, 
radium-D or thorium-B, as indicators. After placing 
bean plants in solutions of ordinary lead nitrate 
containing small amounts of radium-D nitrate, the 
distribution of the lead was followed by determining 
the radioactivity of the ash from the different parts 
of the plants. This work may truly be said to have 
marked the opening of a new chapter in biochemistry. 
Furthermore, it established a pattern for the numerous 
subsequent researches by himself and by others which 
were to follow the discovery of artificial radioactive 
elements and the development of methods for the 
separation of certain stable isotopes. 

Hevesy was one of the first to appreciate the poten- 
tial biochemical importance of Urey’s discovery of 
deuterium in 1932. In the following year, by experi- 
ments with fish placed in water containing added 
heavy water (D,O), he and Hofer showed that there 
is & rapid exchange between environmental water 
and that in the body, and also that there is an exchange 
between the hydrogen of the environmental water 
and labile hydrogen atoms in the tissue constituents. 
In 1934 by experiments on human subjects in which 
the density of the urinary water was compared with 
that of water ingested, they established the very 
important fact that at the low concentrations of 
heavy water present in ordinary water the body does 


not discriminate between D,O and H,O. It was 
found in the course of this work that the average time 
during which a water molecule remains in the body is 
13 + 1-5 days. 

In 1937 Hevesy and his co-workers again broke 
fresh ground by their use of the radioactive isotope of 
phosphorus (P**) as a tracer in studies of the meta- 
bolism of phosphorus compounds. For example, 
phosphate labelled with phosphorus-32 was admin- 
istered to rabbits, and its uptake by various tissues 
and its rate of excretion were determined. It was 
found that the average time during which a phos- 
phorus atom remains in the body is thirty days. 
Having established by in vitro experiments that there 
is no direct exchange between organic ester phosphate 
and inorganic phosphate, Hevesy and bis co-workers 
were able to determine the ‘turnover’ rates for certain 
organic phosphorus compounds in the body by 
isolating these compounds at intervals after the 
administration of labelled phosphate and estimating 
their content of phosphorus-32. 

Work on the uptake of labelled phosphate by bone 
did much to establish that the whole of the skeletorf 
is in a state of dynamic equilibrium with the consti- 
tuents of the body fluids. By studies on lactating 
animals Hevesy and his collaborators were able to 
show that phosphorus-32 is incorporated into the 
caseinogen of milk within a few hours. They obtained 
P**.labelled adenosine triphosphate enzymatically 
from labelled inorganic phosphate, and clarified the 
role of this compound as a phosphate donor in 
carbohydrate metabolism. Further, their studies on 
the phosphatides in the liver and blood plasma 
supported the view that the plasma phosphatides 
are synthesized in the liver. 

The spark of the Manchester days has kindled a 
flame that can illumine all that is dynamic in 
biochemistry. 


Royal Medals 


A Roya. MEDAL is awarded to Sir George Paget 
Thomson, for his distinguished contributions to 
atomic physics and especially for his investigation of 
the wave properties of the electron. 

During a period of more than thirty years, Thomson 
has made many notable contributions to experimental 
and theoretical physics over a wide range of subjects. 
During 1914-18 he developed important aspects of 
the science of aeronautics and took part in experi- 
mental flights in order to investigate problems of 
interest to the Air Services. His results were com- 
municated in Government reports, and at the end of 
the War he wrote a book “Applied Aeronautics”’. 

Early work in the laboratory was, with filial piety, 
connected in some way or another with positive rays, 
and iy this field he disclosed a number of important 
results. But Thomson’s most distinguished contri- 
bution to knowledge is his demonstration of the wave 
nature of the electron. Shortly after, but inde- 
pendently of Davisson’s discovery of the diffraction 
of electrons by single crystals, Thomson found that 
a narrow pencil of swift electrons, after transmission 
through a thin film of polycrystalline matter, pro- 
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duced, on a photographic plate or fluorescent screen, 
a*pattern of rings analogous to optical halos or to the 
Debye-Scherrer rings well known in the corresponding 
experiment with X-rays. By simple and beautiful 
experiments he was able to show that the patterns 
could only be explained on de Broglie’s revolutionary 
theory of the wave nature of matter, and he proved, 
within the experimental accuracy of 1 per cent, that 
the wave-length associated with the electron must be 
h/mv, as required by the theory. 

In addition to bringing conclusive proof of this 
remarkable duality in the behaviour of matter, these 
experiments opened out a new and fruitful field of 
research which has important practical applications. 
Thomson showed that electron diffraction provided 
an eminently suitable method for the study of the 
structure of surfaces. As a result it is now possible 
to investigate how the structure of the surfaces of 
metals is changed by mechanical, thermal or chemical 
treatment, and thus to extend by a powerful method 
the information about the structure of matter which 
can be obtained by complementary method of 
X-ray diffraction. 

In later years Thomson's interests have extended 
to nuclear physics, and important contributions on 
some aspects of this subject, including the effects of 
cosmic rays and the properties of mesons, have come 
from his laboratory. 

Thomson’s work has been in the direct line of 
progress; it has given us a new conception and a 
new tool for research. In both respects it has notably 
widened our horizons. 


A Royat Mepat is awarded to Prof. Rudolph 
Albert Peters for his distinguished researches in 
biochemistry and in particular his discovery of the 
role of vitamin B, in tissue metabolism. 

The dramati: recovery of an animal suffering from 
some particular vitamin deficiency when given a 
minute amount of that vitamin, coupled with the 
observation that the curative dose must be repeated 
at intervals to prevent a relapse to avitaminosis, had 
directed attention to the possibility that vitamins 
were either catalysts or took an important role in 
essential enzyme system. But it was the work of 
Peters on the brain tissue of vitamin-B,-deficient 
pigeons, begun in 1929, which showed for the first 
time that the latter suggestion was indeed correct. 
In 1931 he found that polyneuritic symptoms in such 
pigeons could be correlated with a general deficit in 
lactic acid metabolism, and that this was most 
marked in the lower regions of the brain. Comparing 
normal and avitaminous brain tissue, he concluded 
that B, must play some essential part in tissue 
respiration, namely, in the glucose—lactic acid system. 
Following the elucidation by R. R. Williams and 
others of the chemical structure of B, (aneurin), he 
was able to show that the vitamin, in its phosphory- 
lated form as co-carboxylase, is part of the pyruvic 
oxidase system and is thus an essential factor in 
carbohydrate metabolism. 

In 1937 Peters found that pyruvic oxidase, on 
which he was working in connexion with vitamin B,, 
is poisoned by small amounts of arsenite ; later, with 
Sinclair and Thompson, he showed that it is sensitive 
also to certain organic arsenicals. This led him to 
suggest that the toxicity of such substances is due to 
their action on the functional thiol groups of this 
enzyme. 


It transpired 


that the more potent vesicants, 


containing the group AsCl,, combined with two thiol 
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groups of kerateine (Stocken and Thompson), and this 
suggested the use of a synthetic dithiol such thai an 
arsenic atom, two sulphur atoms, and two or three 
carbon atoms might be locked together in a stable 
ring system. The object would be to prote:t the 
enzyme by exhibiting, in effective mass, an alternative 
anchor for trivalent arsenic. A new dithiol, now 
known as B.A.L., was selected as the most pror ising 


representative of its type, and this was found to 


shield the pyruvic-oxidase system from arsenicals 
and even to be capable of reversing a toxic action 
when introduced at a later stage. B.A.L. has been 
found to be effective against arsenical vesicants jn 
man and to show a beneficial action against arsenica] 
dermatitis in a substantial number of cases. It has 


recently been found to be useful also in acute mer 
curia! poisoning and in the dermatitis that may 
follow administration of compounds of gold. There 
can be little doubt that the discovery’ of B.A.L. by 
Peters and his associates represents an advance of 
considerable importance in practical therapeutics. It 
was clearly no chance observation but the result of a 
logical development conforming to the valid principles 
of scientific method. 

We can make for Peters the proud claim that he 
was the first to elucidate the role of a vitamin in 
animal metabolism. 


Davy Medal 


The Davy MEDAL is awarded to Prof. Alexander 
Robertus Todd for his analytic and synthetic studies 
in organic chemistry and biochemistry with special 
reference to vitamins and nucleosides. 

In early collaborative work on the bile acids with 
Borsche, the Wieland—Windaus constitutions current 
at that time were shown to be inadequate. Later, at 
Oxford, Todd made a very substantial contribution 
to the synthesis of diglycosidic anthocyanins, and he 
also helped to determine the structure and to effect 
the syntheses of mould products of the anthraquinone 
series, such as helminthosporin and cynodontin. He 
also established the main lines of the constitutions of 
flavogiaucin and auroglaucin. 

His work on aneurin was of great value ; he took 
& part in the determination of the structure of vitamin 
B, and developed syntheses, one of which is now 
employed for its manufacture. In the course of this 
investigation he established the structure of thio 
chrome and proved it by synthesis. He determined, 
in parallel with Fernholz and Karrer, the structure 
of vitamin E and effected its synthesis. His studies 
of cannabinol, the active principle of hashish, wer 
also crowned by synthesis. 

From this stage on, Todd’s work has been chara 
terized by increasing and individually characteristic 
originality. He has provided the last details of the 
structure of all the natural purine and pyrimidine 
nucleosides, and has synthesized them. A resounding 
success was the synthesis of adenosine diphosphate 
and adenosine triphosphate, and the artificial pre 
paration of cozymase has been brought near to its 
final stages. This work involved much attention to 
pyrimidine chemistry, to some aspects of the carbo 
hydrates, to the processes of phosphorylation, and to 
the properties of phosphoric esters and anhydrides. 
It is of quite outstanding merit, a milestone in the 
progress of biochemistry. 

Other problems which Todd has illuminated, and 
often solved, concern the nature of the specific 
germinating factor for Striga hermonthica (this turned 
out to be d-xyloketose); the nature of the factor 
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produced by solanaceous plants and which is required 
for the hatching of eel worms; the mechanism of 
the hardening process of insect cuticle. He has 
recently cleared up the chemistry of a series of 
bis-isoquinoline alkaloids and started an intensive 
study of insect pigments, especially the remarkable 
colouring matters of Aphididwe, which exhibit such 
interesting colour changes. 

lodd has proved himself a master of the strategy 
and tactics of research, and the great school which 
he directs at Cambridge has enhanced the prestige 
of British chemistry throughout the world. His 
achievements have already added greatly to our 
; knowledge of organic chemistry and biochemistry, 

and still more they have indicated sure pathways for 
further advance towards the solution of some of the 
central problems of biology. Can it be an exaggera- 
tion to describe in this way work which is essential 
for a better understanding of at least one aspect of 
the fundamental chemistry of nucleoproteins ? 
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Sylvester Medal 


The SYLVESTER MEDAL is awarded to Prof. Louis 
Joel Mordell, for his distinguished researches in pure 
mathematics, especially for discoveries in the theory 
of numbers. 

Although he is also a powerful analyst, Mordell has. 
always been primarily an arithmetician. Indeed, he 
was for long almost the only British mathematician 

| of whom this could be said, and, if this is no longer 
true, it is mainly the result of his own teaching and 
example. His most enduring interest has been in the 
theory of indeterminate equations. This is a subject 
which has attracted many great mathematicians ; but 
it is one of supreme difficulty, and new ideas emerge 
only at rare intervals. One of Mordell’s greatest 





achievements was his proof in 1921 of the ‘finite basis’ 
theorem for the rational solutions of a cubic equation 
f(x,y) = 0 in two variables. This asserts, roughly 
speaking, that all the rational solutions can be 
= derived, by a systematic process, from a finite 
number of them. The theorem represented a great 
advance in the theory of indeterminate equations, 
and has inspired a great deal of work by other 
mathematicians all over the world. In other papers, 
from his earliest to his most recent, Mordell has 
developed a variety of methods which throw new 


light on many different types of indeterminate 
equations. 
Another field in which Mordell has made great 


advances is that of the geometry of numbers. One 
general problem here is that of finding the best 
possible inequality for the minimum of an algebraic 
form of a given type, when the variables take integral 
values. The results for a binary quadratic form are 
classical. The binary cubic form was considered by 
several mathematicians of the last century; but the 
final result was found by Mordell as late as 1940. 
The geometrical interpretation of the problem involves 
a particular non-convex region in the plane, and the 
methods which Mordell devised for its solution proved 
to be applicable to other non-convex regions. They 
enabled problems to be solved which would formerly 
have been considered unapproachable. 

A third region in which Mordell has shown his 
mastery is the theory of the elliptic modular functions 
and their applications to the theory of numbers. In 
particular, he used the theory to give a new treatment 
of the representation of numbers as sums of squares, 

jand to prove the validity of some of Ramanujan’s 
conjectures. 
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Mordell’s output relating to these topics and to 
numerous individual problems is characterized by 
the subtlety and fertility of the methods he has 
discovered. He has had a profound influence on the 
development of the theory of numbers, and has been 
widely recognized as one of the most eminent 
mathematicians of our times, both for the importance 
of his own researches and for his inspiration of the 
work of others. 





Hughes Medal 


The HuGHeEs MEpat is awarded to Prof. Ceci] Frank 
Powell for his distinguished work in experimental 
physics and especially for the discovery of mesons 
and their transformations. 

Powell’s early researches were concerned with the 
properties of ions. These led to the investigations 
concerning fundamental particles and atomic nuclei 
using the photographic plate technique, for which he 
and his school of experimental physics at Bristol have 
a world-wide reputation. He was instrumental in 
bringing about a marked improvement in the quality 
of the sensitive material especially developed for 
research in nuclear physics, and using these improved 
plates has discovered a new fundamental particle, 
the =-meson, of which the mass is 280 times that of 
the electron. The negative x-mesons are captured 
by atomic nuclei, causing the nuclei to disintegrate. 
The positive =-mesons decay spontaneously, when at 
rest, into ‘-mesons of 205 electron ‘masses, the 
existence of which had been established by other 
means, and these in turn into a positive electron and 
presumably a neutrino. These discoveries relating to 
mesons have proved to be of profound importance in 
unravelling the complicated phenomena of cosmic 
radiation in the earth’s atmosphere and have thrown 
new light on the theory of nuclear forces. 

High-energy nuclear disintegration can so far only 
be studied by means of cosmic rays, and Powell has 
also been responsible for several remarkable discoveries 
in this field. 

All these and other nuclear transformations have 
been recorded in a most striking and beautiful way 
in the photographs of Powell and his school. In him 
we salute a master of advanced technique which has 
made possible discoveries that are certainly of 
transcendent natural philosophical importance. They 
may well prove to be also of great practical signifi- 
cance in unsuspected directions in relation to the 
physical system as a whole. 


SIGNIFICANCE OF THE STERINOIDS 


There are certain sections of organic chemistry of 
such a specialized nature that only a few persons have 
a real mastery of their intricacies. Examples are the 
chemistry and technology of azo-dyes, or of anthra- 
quinone derivatives and _ related  polycyclics. 
Certainly the chemistry, biochemistry and physiology 
of the sterinoids cannot be comprehended fully except 
by those who devote undivided attention to these 
subjects. It would clearly be impossible to describe 
any part of this vast field at all adequately here, and 
I propose to do no more than glance at a few of the 
headings of developments in the last twenty years. 
My object is to justify a plea for an even greater 
effort in research and for international co-operation 
such as was achieved during the War in the field of 
penicillin research. 

Although cholesterol is a constituent of all animal 
cells, there was no inkling of its physiological 
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importance when Windaus began his investigations 
in 1903, and this was also true in 1912, the approxi- 
mate date of commencement of Wieland’s work on 
the related bile acids. 

The molecular structures were studied as interest- 
ing organic chemical problems, curiosities attractive 
because of their difficulty and the unique character 
of the group. Nevertheless, the impressive accumu- 
lation of facts in this period established many of the 
fundamental relations and laid the foundation for 
further progress. 

The formule that were regarded as correct for 
several years were : 
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Desoxycholic acid (1928) 


Various attempts to accommodate the group C,H, 
in these structures were unsuccessful, so that it may 
be said that no full and satisfactory constitution was 
advanced. It was gradually realized that the problem 
was quite unsolved in regard to the precise nature of 
the polycyclic portion of the molecule, though the 
evidence for the side-chains, including the relation of 
cholic acid to cholesterol, was conclusive. As 
mentioned below, the connexion between ergosterol 
and vitamin-D was appreciated in 1926, and the 
increase of interest in this aspect of the subject 
probably led to the next step in advance. 

In 1932 Bernal examined ergosterol crystals by 
means of X-rays and pointed out that the molecular 
dimensions could not be reconciled with the Wieland- 
Windaus structures. He found that the molecule was 
longer and thinner than those theories suggested, and 
this recalled similar conelusions of Adam and Rosen- 
heim, drawn in 1929 from the study of surface films. 
In some cases these authors assumed a tilt in the 
molecules ; but they were in general disposed to state 
that their results could not be explained on the basis 
of the accepted formule. 

The nettle was grasped by Rosenheim and King, 
who recalled the work of Diels (1927) on the dehydro- 
genation of certain sterol derivatives, whereby the 
hydrocarbon chrysene was formed along with other 
products. They decided to see what would happen 
if the formation of chrysene (I) was regarded as signi- 
ficant and not, as heretofore, the result of deep-seated 
decomposition. This led them in May 1932 to advance 
the formula (II) for desoxycholic acid. 
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A structure of this type, applied to ergostero!, was 
found by Bernal to harmonize with his view of the 
overall dimensions of the molecules. 

A few months later in the same year, Wieland and 
Dane, and also Rosenheim and King, made the fina! 
modification to (III) for desoxycholic acid: the 
corresponding cholesterol structure is IV [cholic acic 
is (III) with a thire hydroxyl in position-7]. 
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Then followed a busy period in which the assump 
tions made were tested and found in every case to be 
valid. 

Wieland had shown how to degrade the long sice 
chain step by step, and Tschesche applied a similar 
process to an acid (V) obtained by opening ring 4 


SF 


His results followed the scheme R.CH,.CH,.CO,H 
(V) — R.CH,.CO,H — R.CO,H, and the properties 
of this last acid showed it to be of the form 
C\ 


C—C—CO,H, and thus disclosed the position of the 
CS 
side-methy! or angle-methyl group. 

In addition to chrysene, Diels obtained a hydro- 
carbon, C,,H,,, for example, by the dehydrogenation 
of cholesteryl chloride. This was considered to be VI, 
the methyl having wandered into the cyclopentane 
ring from the angle-position (Cook and Hewitt). This 
formulation was proved to be correct by synthesis due 
to Kon, Harper and F. C. J. Ruzicka. An earlier and 
doubtless successful synthesis by Bergmann and 
Hillemann was unfortunately not crowned by con- 
clusive comparison with the Diels hydrocarbon. 
Several other hydrocarbons obtained by dehydro 
genation processes have been investigated and 
synthesized ; but by far the most interesting is that 
known as methylcholanthrene (VIII), because its 
formation confirms the position of the side-chain and 
of one of the hydroxyls of cholic acid as well as of the 
main skeleton. 

Wieland and Dane (1933) degraded desoxycholic 
acid to 12-ketocholanic acid (VII) and thence through 
dehydronorcholene to (VIII). 
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The last process was independently effected by 
Cook and Haslewood, whose interest was already 
roused in 1932, when Kennaway and Cook discussed 
the possibility of obtaining, from the bile acids, 
carcinogens analogous to others which they had 
discovered in the benzanthracene series. Cook and 
Haslewood demonstrated the constitution of methyl- 
cholanthrene by degradation to a tetracyclic com- 
pound which they synthesized, and Fieser and 
Seligman (1935-36) synthesized methylcholanthrene 
itself in unambiguous fashion. 

In passing, it may be remarked that there is no 
positive evidence to connect methylcholanthrene with 
the etiology of cancer; it has been looked for, and 
not found, as a constituent of normal and of cancerous 
tissues, 

Thus the long-known facts and newly acquired 
knowledge fell neatly into place in the light of the new 
structures, and further confirmatory evidence was 
derived from the total synthesis of cestrogens, namely, 
equilenin by Bachmann, Cole and Wilds (1939) and 
eestrone by Anner and Miescher (1948). The close 
relation of these substances to cholesterol was always 
thought te be highly probable, but was not proved 
until 1940, when Inhoffen forged the last links in the 
chain of transformations connecting the two series. 

The synthesis of cholesterol itself might well be 
thought a hopeless quest when it is considered that 
the formula contains seven asymmetric carbon atoms, 
implying 2? stereoisomerides. But one of the doub- 
lings is accounted for by resolution into enantio- 
morphs, and at the worst the problem resolves into 
six bifureations in the synthetic route, at each of 
which some progress must be possible along the right 
path. We have set ourselves this task and have 
adopted two methods symbolized as ABC — D and 

{ + BCD, indicating the ring to be added last. 
Both routes have been developed, but we have gone 
farther along the former path. Following it, J. W. 
Cornforth has provided the first synthetical proof of 
the correctness of the carbon skeleton in rings A, 
B and C. 

The tricyclic diketone (IX) was obtained by Reich 
(1945) as a degradation product of desoxycholie acid 
by way of several intermediates. The Reich diketone 
can also be obtained from a keto-acetate (X) which 
was isolated by Koster and Logemann from the 
debrominated products of the oxidation of cholesterol 
acetate dibromide. 
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Naphthalene has been transformed into"I[X through 
nineteen stages, and the diketone was,obtained in 
optically active form stereochemically identical with 
Reich’s product. 
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Although IX is obtainable from X, the reverse 
operation has not yet been effected. Nevertheless, 
X is much the more readily accessible as a relay, and 
we are therefore studying the addition of ring D to it. 
The first possible bifurcation has given two substances 
to H. Holtermann, and one of them must possess the 
correct orientation. This leaves only one more fork 
to be negotiated so as to reach the full tetracyclic 
system in correct stereoisomeric form. We shall be 
unlucky if the right road is barred here, or if it proves 
impossible to convert [IX into X. The long ascent is 
all but finished at the tetracyclic stage. This con- 
stitutes a veritable platform; we can walk round to it, 
and tackle the few remaining pitches whenever we 
feel disposed to do so. We are confident that the 
total synthesis of cholesterol can be realized along 
these lines. 

A host of other sterinoids have fallen, or are 
gradually falling, into line. The constitution of 
ergosterol, for example, has been demonstrated by 
the masterly researches of Windaus and of Heilbron. 
It is impossible to do more than mention the existence 
of the phytosterols, such as sitostero] and stigma- 
sterol, the very complex saponins, sapogenins, and 
heart poisons, the sterinoid alkaloids, and so on. All 
these groups present highly interesting and difficult 
problems and already have a most extensive literature. 

Many of the plant poisons are glycosides, and even 
the sugars derived from them are unique. One of the 
simplest, obtained from the purple foxglove, is 
digitoxin, which yields, on hydrolysis, digitoxigenin 
(XI) and three molecules of digitose (XII) which has 
a d-ribose type of configuration (d-desoxy-altrose) : 


CH—CO 
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Another peculiarity of some of these sugars is that 
they include O-methyl groups of true ether function. 

Throughout the chemical work on sterols and their 
derivatives, the problem of stereochemical con- 
figuration has been prominent. Much has been done 
by consideration of transformations, relations and 
analogies, and this was greatly supplemented and 
extended by X-ray study of crystals. The most exact 
work in this field has been carried out by Mrs. 
Hodgkin (née Crowfoot) and her collaborators. Their 
complete study of cholesteryl iodide (Carlisle and 
Crowfoot, 1945) confirmed conclusions drawn from 
earlier work and clarified all the stereochemical 
relations of the molecule. In cholesterol the hydroxy] 
group and the two angie-methyls lie on the same side 
of the general plane of the structure. That there is 
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no Walden inversion in the conversion of cholesterol 
to its iodide may be inferred from the crystal analyses 
of the iodo-nitrobenzoates of calciferol and lumisterol. 

To-day, we have all but a full knowledge of sterol 
configuration, and the results are correlated with 
rotatory powers as well as with physiological activity. 

Vitamin D. Following up the knowledge that 
rickets could be benefited by sunlight or by addition 
of certain fish oils to the diet, the active constituent 
in the oils was concentrated and recognized as a 
vitamin. Hess, and also Steenbock, found in 1924 
that exposure of inactive oils to sunlight or to ultra- 
violet radiation enhanced their antirachitic properties. 
Furthermore, the pro-vitamin was located in the 
sterol fraction of the oils. It was found that chole- 
sterol was not this pro-vitamin, but that irradiation 
of ergosterol under suitable conditions produced an 
antirachitic substance which was termed vitamin D. 
Intensive study of the transformation products of 
ergosterol by groups of workers at the National 
Institute for Medical Research and at Géttingen led 
to the isolation of the pure vitamin, called calciferol. 
Then as a result of structural investigations by 
Heilbron, and by Windaus, and their respective 
collaborators, the remarkable transformation of 
ergosterol (XTi) into calciferol (XIV) was established : 
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In addition, detailed information about inter- 


mediate stages and subsequent changes was garnered ; 
and it must be emphasized that this development was 
possible only as @ superstructure on the firm found- 
ations of the constitutional studies of cholesterol and 
ergosterol. Apart from the side-chain, the character- 
istic feature of the latter is the extra double-bond 
(A?) in ring B, and Windaus prepared a cholesterol 
analogue, namely, 7-dehydrocholesterol, and found 
that it also gave an antirachitic substance on 
irradiation. This was later recognized as the true 
naturally occurring vitamin, now designated as D,. 
It has been isolated from*tunny liver oil by Brock- 
mann and identified, as the 3 : 5-dinitrobenzoate, 
with the product from irradiated 7-dehydrocholesterol 
(XIII with side-chain C,H,,). The method of 
preparation of the pro-vitamin has been greatly 
improved and it has been found in Nature, for 
example, in the skin of pigs. 

(Estrogenic, Androgenic, and Progestational Hor- 
mones. No attempt to cover this field even by way 
of summary can be made. It will suffice to notice 
certain features that connect with the general sterol 
narrative. The isolation of the first estrogen, namely, 
cestrone (XV), by Doisy (August) and Butenandt 
(October), occurred in 1929, and it will therefore be 
appreciated that the constitutional study was largely 
independent of that of the sterols. The problem was 
solved by the work of Marrian, of Butenandt, and of 
Cook from about 1932 to 1934, and the outcome 
was one of give-and-take with sterol chemistry. The 
discovery of cestrone was quickly followed by 
that of other cestrogens; oestriol by Marrian in 
1930, equilenin (XVI) by Girard in 1932. Reference 
has already been made to the synthesis of XV 
und XVI. 
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These hormones were at first obtained from the 
urine of pregnant women and later from that of 
pregnant mares. In 1934 Zondek found that the 
urine of stallions was a still richer source, but this 
surprising result is peculiar to equines. These yor. 
mones have also been found in plant material. 
cestrone in palm kernels and ostriol in female wi we 
flowers. The subterranean clover, so important to 
Australian agriculture, contains cstrogens which 
have apparently not yet been identified. The cstro. 
genic property is, however, not very specific and js 
exhibited by a considerable range of synthetic com. 
pounds of which stilb@strol (XVII), hexcestrol, its 


dihydro-derivative, and dienecstrol, a dehydro. 
derivative, are the best known (Dodds and eo). 
laborators). 
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The natural and also the synthetic cstrogens” find 
many applications in therapeutics, and both types are 
manufactured on a considerable scale. 

Androsterone (XVIII) was isolated by Butenandt 
in 1931 from urine of normal males, and he almost 
guessed the correct constitution in 1932. Two years 
later Ruzicka entered the field with the highly 
important discovery that he could oxidize away the 
side-chain of sterol and bile acid derivatives and 
leave a carbonyl group in its place : 

: CH.C,H,, —: CO. 
The oxidation of cholestanyl acetate gave a weak 
androgen, similar to, but not identical with, andro- 
sterone. Use of a stereo-isomeride, epi-cholestany! 
acetate, afforded androsterone itself in very small 
yield. , 

In 1935 Laqueur isolated a very active hormone, 
namely, testosterone (XIX), from testes of steers, 
and this has become: the standard androgen in 
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medical practice. It is manufactured by a develop- 
ment of Ruzicka’s method in which the starting 
point is the dibromide of cholesteryl acetate, which 
is oxidized by chromic acid. This was reported in 
1935 from four different laboratories. 

The final stage is the reduction of a carbonyl group 
in position 17 which is best carried out by a method 
due to Mamoli, namely, treatment with a sugar 
yeast fermenting solution. 
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No. 418) December 17, 1949 
Until quite recently, no simple synthetic androgenic 
substance was known, although Birch and Mukherji 
have described the preparation of XX from hex- 
estrol by an ingenious method, and this substance is 
under examination for its biological properties. 
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Wilds, Shunk and Hoffman (September 1949) have 
prepared the diketone (XXI), which is stated to 
possess approximately a two-hundredth of the 
androgenic activity of testosterone in the comb test 
in day-old chicks. }This discovery is of great interest 
because it gives new,encouragement to the search for 
synthetic analogues of hormones of therapeutic 
importance. 

Progesterone (XXII) is a hormone of the corpus 
luteum which controls pregnancy. Following indi- 
cations by W. M. Allen (1932), it was independently 
isolated in pure form in four laboratories in 1934. 
The best partial syntheses are from stigmasterol, 
from various sapogenins, or from a by-product of the 
oxidation of cholesteryl acetate dibromide. 
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Hormones of the Adrenal Cortex. Following the 
indications (1929) that extracts of the gland could 
prolong the life of adrenalectomized animals, Kendall, 


) Wintersteiner and Pfiffner, and Reichstein have (since 


1935) described the isolation of some twenty-eight 


crystalline substances from the adrenal cortex. This 
magnificent effort cannot be summarized; but the 
constitutions of all the more important of these 


substances have been demonstrated by transform- 
ations or partial syntheses. Corticosterone (X-XIIT) 
was the first active substance to be isolated, first by 
Reichstein and a little later by Kendall. Like some 
of its congeners, it is concerned with regulation of 
carbohydrate metabolism and electrolyte balance, 
but to discuss these relations in a few words would 
be impossible. Indeed, it is not surprising that some 
doubt still exists in regard to the precise function of 
individual hormones in this complex group. The 
adreno-cortical hormones have been used in the 
treatment of Addison’s disease and surgical or wound 
shock. 

At the moment the centre of the stage is occupied 
by Kendall’s substance E (Reichstein’s substance F) 
(XXIV) which is now called cortisone. 
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Five years ago, Selye concluded from his experi- 
ments that the adrenal cortex may take an important 
role in the pathogenesis of rheumatic and rheumatoid 
conditions in man, and Bassi and Bassi (1946) 
obtained beneficial effects in chronic rheumatoid 
arthritis by the administration of adrenal-cortical 
extracts. Cortisone has now been found by Hench, 
Kendall, Slocumb and Polley (1949) to alleviate the 
symptoms of rheumatoid arthritis in e. -yuite dramatic 
fashion. However, the effect is only temporary and 
further administration of the hormone is necessary 
after a certain period. We cannot yet know the 
length of time during which the improvement can 
be sustained, and undesirable side-reactions have 
appeared in some cases. There are said to be six 
million rheumatoid arthritics in the United States 
alone, and the provision of cortisone or some effective 
substitute is therefore a matter of great urgency. 
But very large quantities will be required, and it is 
doubtful whether the amount needed could con- 
ceivably be made by partial synthesis from sterinoid 
material of natural origin. 

At the present time the starting point for successful 
syntheses is desoxycholic acid, which is carried 
through some thirty-five stages in accordance with 
brilliant work of Reichstein, and of Sarett, to which 
many others have contributed by way of modification 
and improvement of yield. By a remarkable tour de 
force the chemists of Merck and Co., Rahway, N.J., 
have made some hundreds of grams of cortisone; but 
considerable effort was involved. It is claimed that the 
number of stages would be halved if sarmentogenin 
could be used as the starting point ; this aglycone of 
a cardiac glycoside from a species of Strophanthus 
already bears an oxygen atom in position 11. But 
this material is not available in quantity and, even 
if it were, the partial synthesis is still too long for 
the purpose in view. The more promising lines would 
appear to be (a) total synthesis, (6) synthesis of an 
effective analogue, or (c) synthesis of a substitute. 

The feasibility of finding analogues cannot be 
assessed in advance. Undoubtedly this idea will be 
pursued in more than one quarter. Total synthesis 
is attractive in this case but demands new ideas and 
new methods; there is a great field for investiga- 
tion. 

The substitute may be found along lines indicated 
by Dr. C. H. Li (First Congress of Biochemistry, Cam- 
bridge, 1949). It is first necessary to realize that the 
hormones already mentioned are released on the 
arrival of messengers from a higher centre. Thus the 
anterior pituitary discharges gonadotropic hormones 
into the blood. These stimulate the gonads to the 
production of hormones of sterinoid nature. The 
gonadotropic hormone, studied in Great Britain by 
Rimington, among others, has protein character. 
Similarly the anterior pituitary produces adreno- 
corticotropic hormone, which stimulates the adrenal 
cortex and which Hench et al. found equivalent to 
cortisone in the treatment of rheumatoid arthritis. 
The essence of Li’s discovery is that a partial hydro- 
lysate of this protein contains a peptide with a small 
number of amino-acids (variously stated as six to 
twelve) and that this substance is active in the same 
sense as adrenocorticotropic hormone. Clearly the 
synthesis of such a substance might be practicable 
on a really large scale. 

Work on the mode of action of cortisone and 
adrenocorticotropic hormone is of the greatest 
interest. A recent paper of Selye directs attention to 
the fact that adrenal cortical hormones are of two 
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main types, mineralo-corticoid and gluco-corticoid, 
and that cortisone and adrenocorticotropic hormone 
are in the latter category. The idea of a balance 
between these types may explain some apparent 
anomalies, such as the fact that arthritic symptoms 
do not necessarily appear at a low level of activity 
of the adrenals. 

Finally, mention must be made of some very 
interesting work by Rittenberg and Bloch on the 
biogenesis of cholesterol. The sterol is synthesized 
by surviving rat-liver slices in vitro from labelled 
acetate and afterwards degraded in various ways. 
The results indicate that al! ‘e carbon atoms can be 
derived from acetate. It will soon be possible to 
attribute to each of the carbon atoms its origin from 
a methyl or carboxyl of acetic acid. 

In spite of, or better, because of, all these brilliant 
achievements, it cannot be supposed that more than 
a small part of the wonder of the sterols and their 
derivatives has thus far been brought to light. 

Reverting to the tropic hormones of the anterior 
pituitary, it should be noted that these are by no 
means the only examples. There seems to be a fairly 
general and adaptable mechanism whereby the 
appearance of a protein stimulates the formation or 
release of various steroid hormones at different sites 
in the body. There must be some common factor in 
these processes, and it may not be so far from our 
reach as we imagine. There is a widespread belief 
that steroid hormones are intimately connected in 
some way with malignancy, and for this reason alone 
research in this field must be vigorously pursued. 
All the topics we have touched reach out into the 
unknown and all are of profound significance for the 
progress of biological science and hence for the health 
and happiness of mankind. There is a good case for 
the international organisation of a supreme effort, 
which could conveniently be directed in the first 
instance towards following up the cortisone—adreno- 
corticotropic hormone clues. 

Those who control the United Nations Educational, 
Scientific and Cultural Organisation have wisely 
decided to initiate certain international laboratories, 
but it is doubtful whether any of the subjects so far 
advanced, important as they undoubtedly are, should 
be preferred to a concerted investigation of the 
chemistry, biochemistry and endocrinology of the 
sterinoids. This is not the place or the time to con- 
sider the details, which can be adjusted to suit the 
different circumstances of the participants, but it is 
already clear that centralization in terms of bricks 
and mortar would prove difficult. An organisation, 
with ample funds to be used for the promotion of 
research in existing centres, and capable of effecting 
full liaison between them, is the first objective. 


MICROBIAL DIGESTION IN THE 
ALIMENTARY TRACT 


N September 6 a symposium on microbial 

digestion in the alimentary tract was held 
jointly between Section I (Physiology) and Section M 
(Agriculture) of the British Association at the recent 
meeting at Newcastle upon Tyne. Dr. D. P. Cuth- 
bertson (Rowett Research Institute) introduced the 
subject by referring to the comparative anatomy and 
physiology of the alimentary tracts of various classes 
of mammals, with particular reference to sites of 
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microbial activity. So far, al! mammals ex 


rr 
have a microbial population in the large int, “a 
and so this form of digestion is general and norma) 
In carnivorous animals, fermentation on any large 
scale does not take place in the large intestine ; byt 
in most other mammals the cecum and colon have 


the size, and provide the environment, necessary for 
bacterial growth on food residues. Only substances 
produced outside the living microbial cell or made 
soluble by the break-up of the dead cell in the large 
intestine are potentially available to the host. The 
prgsumptive evidence is that some of these are 
atforbed directly from the alimentary tract or after 
cobrophagy. 

The ruminant stomach is in four compartments of 
which the first two, the rumen and reticulum, 
together form a large fermentation vat where coarse 
fodder materials which resist the enzymes secreted 
by the glands of the alimentary tract are divested, 
and new compounds, such as microbial protein and 
starch, are formed which later become available to 
the animal by the normal digestive processes. (ther 
compounds such as the short-chain fatty acids and 
ammonia are formed and absorbed through the 
stratified squamous epithelium of the wall of the 
rumen. Dr. Cuthbertson briefly referred to the recent 
work of Marston in Australia and Becker and his 
co-workers in the United States, which has shown 
that cobalt pine in sheep is not susceptible to vitamin 
B,, (which contains cobalt) by vein or by mouth, at 
least in the amount administered which is presumed 
more than sufficient. 

Dr. A. T. Phillipson (Rowett Research Institute) 
pointed out that short-chain fatty acids are present 
in most parts of the alimentary tract in which 
fermentation occurs. The concentrations found in 
the rumen and in the large intestine of other species 
are of the same order, and the mixture of acids con 
sists principally of acetic, propionic and butyric. In 
order that fermentation can proceed, the acid products 
must be removed or neutralized. In the sheep the 
saliva contains bicarbonate, and in twenty-four hours 
sufficient is secreted to neutralize from one-half to 
two-thirds of the acids present in the rumen of 
animals taken from pasture. As fermentation is 
continuous, it is clear that saliva alone is not sufficient 
to maintain a pH between 6 and 7. The amount of 
acid passing to the abomasum is less than | gm. per 
hr. The principal means whereby the pH is 
maintained close to neutrality is by the passage of 
ions from the rumen to the blood. This is shown by 
the fact that acid or alkaline solutions, when intro- 
duced into the empty rumen from which the entrance 
and exit are closed, rapidly move towards a pH of 
approximately 7-4. Fatty acids, in both free and 
ionized states, are absorbed from the rumen into the 
blood stream. 

The conditions in the rumen are anaerobic, and 
this limits the nature of the organisms which are 
active. The food eaten is mixed with the residues of 
previous meals so that the rate at which any one 
meal leaves the rumen is extended over a consider- 
able period, and traces of residues of one meal have 
been found in the rumen seven days later. The rate 
of passage of food through the whole alimentary 
tract of the ruminant is slower than it is through the 
horse or pig. As digestible cellulose is present in the 
feces of sheep fed on hay or straw, time appears to 
be one of the factors limiting the degree of ferment- 
ation that can occur when partially lignified plant 
foods are given. 
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Certain aspects of food structure and microbial 
interrelations were dealt with by Mr. F. Paker 
and Mr. H. Nasr (Rowett Research Institute). They 
showed how comparisons can be made, chiefly by 
direct microscopy, of the relative importance of 
microbial agents and gut secretions in the digestion 
and assimilation of various food materials, special 
attention being given to starch. The nutritional 
consequences have been studied in a variety of 








ee 


animals and have been found to depend on the 
anatomical structure of the alimentary tract, the 
structural organisation of the food material and the 
growth and activities of specific micro-organisms. 
Detailed study of microbial digestion of starch in 
the ewcum of the pig has been carried out. The 
organism chiefly responsible for the breakdown has 
been isolated and typed as Cl. butyricum. This 
organism is capable of producing an alpha amylase 
in cell-free filtrates. The kinetics of the enzyme and 
its action on twenty-three starches have been studied. 


Cl. butyricum is capable of synthesizing a poly- 
saccharide and some members of the vitamin B 
complex. They include riboflavin, nicotinic acid, 


pantothenic acid, pyridoxine and folic acid. Whether 
and to what extent the vitamins synthesized by 
microbial agents are available to the animal is being 
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studied. The solution of the problem has a direct 
practical bearing on the relative nutritional value of 
cooked and uncooked potatoes in diets fed to pigs. 

Dr. I. MeDonald (Institute of Animal Physiology 
if the Agricultural Research Council) spoke on some 
aspects of the role of microbes in the digestion of 
proteins by ruminants, and pointed out that the 
special usefulness of the ruminants to mankind is 
largely to be found in their capacity to act as con- 
verters of plant proteins to specific animal proteins. 
Curiously enough, although a great deal of effort has 
been devoted to the estimation of the apparent 
digestibility of the proteins of feedstuffs by ruminants, 
comparatively little attention has been paid to the 
physiological processes underlying the digestion, 
absorption and utilization of nitrogenous substances. 

The activities of ruminal microbes may lead either 
to a net gain or loss of nitrogen to the host animal. 
Digestion of cellulose is the primary function of the 
rumen, and henes the supply of nitrogen for the 
growth of cellulose-splitting organisms becomes an 
essential requirement for ruminal function. The 
microbes are able to utilize nitrogenous substances, 
other than amino-acids, for their growth, and the 
subsequent digestion of the microbes yields protein 
to the host animal. Ammonia occupies a key position 
in ruminal metabolism; it is probably the chief 
source of nitrogen, apart from amino-acids, for 
bacterial growth; it is formed by hydrolysis of urea 
(from saliva or feedstuffs) and by deamination of 
protein, and may accumulate to high levels in the 
rumen fluid. Ammonia is absorbed from the rumen 
and converted into urea by the liver, thus estab- 
lishing a nitrogen cycle via the saliva, rumen and 
liver ; excess of absorbed ammonia would be excreted 
as urea in the urine. When the microbes use protein 
as the source of nitrogen for growth, a new assemblage 
of amino-acids is presented to the host animal for 
digestion ; this change may either enhance or reduce 
the biological value of the feed proteins. The microbes 
synthesize not only protein but also a variety of other 
nitrogenous substances, especially nucleic acids, which 
probably represent waste products for the host. 

In their discussion on vitamin synthesis in relation 
to requirements, Drs. K. M. Henry, S. K. Kon and 





NATURE 


1031 


J. W. G. Porter (National Institute for Research in 
Dairying) pointed out that microbial synthesis of 
vitamins of the B-complex and of vitamin K takes 
place in the intestine of most animals. In ruminants, 
synthesis occurs mainly in the ramen, which precedes 
the main digestive and absorptive tracts ; thus con- 
ditions for the release and absorption of vitamins are 
specially favourable. Such synthesis supplies all or 
most of these vitamins needed by ruminants. In 
non-ruminants, synthesis proceeds mainly in the 
large intestine. Conditions for absorption are less 
favourable, since vitamins within microbial cells 
excreted intact are not available to the host, and 
vitamins present outside the cells are poorly absorbed. 
Nevertheless, non-ruminants derive some benefit 
from this microbial synthesis. 

Dr. J. Tosic (Unit of Chemical Microbiology of the 
Medical Research Council) wound up by referring to the 
data he had collected while at the Rowett Research 
Institute for certain of the constituents of rumen 
contents during a digestion cycle in sheep. These 
indicate some of the environmental conditions under 
which rumen micro-organisms attain their great 
density and chemical activity; these in turn are 
associated with the transformation and digestion of 
the ingested food in the rumen. In discussing the 
anabolic cycle of rumen micro-organisms, mention 
was made of their ability to assimilate cobalt and 
other ‘trace elements’ from their external environ- 
ment, and the available figures were briefly discussed 
in relation to some possible mechanisms of cobalt 
and other ‘trace element’ deficiencies in the ruminant. 

In the discussion which followed, Dr. E. C. Owen 
(Hannah Dairy Research Institute) pointed out that 
this symbiotic phenomenon is of very general occur- 
rence in the animal kingdom, and instanced the 
bacteria in the intestines of wood-eating insects such 
as the termites and wood wasps. He also mentioned 
Florkin’s recent reference to the cellulose-splitting 
activities of bacteria in the digestive tract of snails 
and slugs. 

Miss M. I. Chalmers (Rowett Research Institute) 
indicated the extent of loss of nitrogen which may 
occur in the urine when a protein such as casein is intro- 
duced into the rumen of the pregnant sheep held on 
a plane of nutrition such as would have been expected 
to induce a definite retention of dietary protein. 

D. P. CUTHBERTSON 


OBITUARIES 
Dr. J. N. Keynes 


Dr. Jonn NEVILLE Keynes, who died at his home 
in Cambridge on November 15, at the age of ninety- 
seven, was born at Salisbury on August 31, 1852, to 
John Keynes and his wife, Anna Maynard Neville. 
After studying at University College, London, he 
went up to Cambridge as a member of Pembroke 
College. He took the Moral Sciences Tripos, which at 
that time included political economy, and was Senior 
Moralist in 1875. In the following year he became 
Fellow of Pembroke. In 1882 he married Florence 
Ada, daughter of the Rev. John Brown. His wife, 
who survives him, has played a prominent part in the 
municipal life of Cambridge and has been mayor of 
the town. They had two sons and one daughter. The 
eldest son, who became Baron Keynes of Tilton, was 
perhaps the ablest and most many-sided Englishman 
of our time ; and his death, in what should have been 
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the prime of life, was a great loss to his country 
and to the science of economics. 

Dr. Keynes was university lecturer in moral science 
in Cambridge during 1884-1911, and registrary of 
the University during 1910-25. He had been chair- 
man of the Special Board of Moral Sciences (1906-12) 
and of the Special Board of Economics and Politics 
(1908-20). After his retirement, at the ripe age of 
seventy-three, he enjoyed another twenty years of 
mental and physical health and happiness. He played 
golf until an advanced age, often with his colleague 
in moral science, the late Prof. Sorley, and he was 
interested to the last in his collection of stamps. 

Keynes’s most important contributions to science 
were in formal logic and in the logic and methodology 
of economics. His work “Studies and Exercises in 
Formal Logic” was first published in 1884. It was 
several times re-written and enlarged and was last 
reprinted in 1930. It is far and away the best text- 
book that exists on the old-fashioned formal logic. 
Keynes settled a number of ancient and troublesome 
controversies by drawing certain important dis- 
tinctions. In this respect his contributions to the 
discussion of connotation and of existential import, 
and his distinction between conditional and hypo- 
thetical propositions, were particularly valuable. 

The one book which Keynes published on econ- 
omics, “Political Economy, its Scope and Relations”’, 
has the same kind of merits. It remains the most 
important contribution made by an Englishman to a 
topic which has been much neglected in Great Britain, 
though studied intensively by German economists. 
Keynes supplemented this book by contributing a 
number of important articles on allied topics to 
Palgrave’s “Dictionary of Political Economy”. His 
main interests are well indicated by the following 
titles: ‘Analytical Method”, “‘A posteriori Reason- 
ing’, ““A priori Reasoning”, ““Deductive Method”. 

The large and distinguished congregation at the 
memorial service in Pembroke College Chapel, and 
the moving brief address by the Master, bore witness 
to the affection and respect in which Keynes was 
held. It was a fitting tribute to an eminently useful, 
unpretentious life of clear honest thinking and hard 
efficient work in the service of science and of the 
University of Cambridge. C. D. Broap 


—_ 


Dr. Frank B. Jewett 


FranK BaLpwin JEWETT, whose death has recently 
been reported, was born at Pasadena, California, on 
September 5, 1879, son of Stanley P. and Phebe 
(Mead) Jewett, and graduated A.B. at the Throop 
Polytechnic Institute (now the California Institute 
of Technology) and the University of Chicago, from 
which he obtained the degree of Ph.D. He married 
Fannie C. Frisbie, who was herself a_ science 
graduate. 

His professional work began when he was appointed 
in 1901 to be research assistant to Prof. A. A. 
Michelson at the University of Chicago, where he 
met R. A. Millikan, with whom he formed a close 
friendship. In the following year he went as instructor 
in physics and electrical engineering to the Massa- 
chusetts Institute of Technology. His association 
with industry began in 1904, with the American 
Telephone and Telegraph Co; later he was with the 
Western Electric Company (1912-25), of which he 
became vice-president. He was made vice-president 
in charge of development and research of the American 
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Telephone and Telegraph Co. in 1925, and president 
of the Bell Telephone Laboratories (1925-4)) ang 
chairman of the board of directors until 1944, 

During the First World War he saw military servicer 
in the U.S. Signal Corps, and wae alse appointed q 
member of the State Department Special Committe 
on Cables. He was awarded the Distinguished 
Service Medal. In the Second World War, he was q 
member of the U.S. National Research Counci! ang 
the National Defense Committee, and receiv d the 
Medal for Merit. 

As might be expected, many honours came t 
Jewett. He received honorary degrees from severa| 
American universities. Among the medals awarded 
to him were the Edison Meda! of the American 
Institute of Electrical Engineers, of which he was 
president during 1922-23, the Franklin Medal! of the 
Franklin Institute, the John Fritz Medal of the 
United Engineering Trustees, and the Hoover Meda! 
of American Societies of Civil and Mechanica! 
Engineers (1949). In 1935, he was given the Faraday 
Medal of the Institution of Electrical Engineers i 
Great Britain. The American Telephone and Tele 
graph Co. established in his honour the Frank B 
Jewett Fellowships in the Physical Sciences. 

An assignment of work brought him early under 
John J. Carty, when in 1908 he was made leader of 
a research team dealing with part of the large 
problem of how to extend telephony so as to cover 
the whole of the United States. This problem was 
solved when in July 1914 New York spoke with San 
Francisco, and commercial service began early in 
1915. His success in this brought him increased 
responsibilities and culminated in the establishment 
of the famous Bell Telephone Laboratories, of which 
he was president for sixteen years. After he retired 
as president of the U.S. National Academy of Sciences 
he was in a position to assist in the formation of thr 
National Defense Research Committee. 

Jewett had been well prepared educationally for 
the great work he was to do. He showed a keer 
intellect, honesty in thought, integrity, sincerity, a 
pleasant manner, a respect for the personality oi 
others and « voice which charmed. All these gave 
him an amazing talent for friendship, to which I can 
testify from some forty years association with him. 
Those working under his direction did so, not only 
because his direction was good, but also because it 
was a labour of love for the leader. He gave an extra 
ordinary example of how to manage men and how to 
weld together teams of persons (even difficult per- 
sonalities) into efficient units. For many years he 
suffered from defective eyesight; but he never 
allowed this to reduce his wonderful output of work 

Jewett showed more than the minimum require- 
ments of justice, mercy and humility, and ail who 
knew him will feel regret at his passing, but thankfu! 
for their remembrance of him. FRANK GILL 


WE regret to announce the following deaths : 


Prof. -Alfsed S. 
electrical engineering in the University of Manchester, 
on November 1|1, aged eighty-one. 

Mr. George Moores who, with the late Mr. J. H. 
Lester of Manchester, was jointly responsible for the 
beginning of the movement which led to the founding 
of the Textile Institute in 1910, aged eighty-seven. 

Mr. Frank Stevens, director of the Salisbury, South 
Wilts and Blackmore Museum, on November 14. 








Barnes, formerly professor of 








Ph 














64 


esident 
) and 


OTvice 
Mutter 
cuished 
| WAS a 
cil and 


Gsthe 


me t 
severa 
W irded 
ericar 
© Was 

f the 
of the 
Meda 
anica 
aracday 
Ors 
i Tele 
ink B 


under 
ler of 

large 
cover 
m was 
th San 
rly is 
reased 
hment 
which 
‘etired 
ences 


of the 


ly for 
7 keer 
ritv, a 
ity 

> gave 
I car 
1 him 
t only 
use it 
extra 
iow to 


‘ 


j 
irs ne 
never 
work 
quire 
1 who 
nkful! 
ILI 


¢ 


rt 


ester, 


J. H. 
wr the 
nding 
eR. 
south 
14, 














sisi December |7, !949 
NEWS and VIEWS 


Physics at the Imperial College of Science and 
Technology: Dr. S. Devons 


Dr. 8. Devons, who has been appointed to the 
recently instituted University chair of physics tenable 
at the Imperial College of Science and Technology, 
London, graduated at Cambridge in 1935 and started 
research in the Cavendish Laboratory, under Lord 
Rutherford, on the radioactivity of radium C” and 
on the seattering of alpha-particles by light nuclei. 
In 1939 he began experiments in the Cavendish High 
Tension Laboratory on nuclear resonance-levels, and 
had already obtained a number of interesting results 
on the transmutation of fluorine by protons when the 
War broke out. In the late summer of 1939 Devons 
was one of a team of Cavendish physicists under Dee 
who were attached to the Royal Aircraft Establish- 
ment, and worked at Exeter on rocket defence 
problems. In 1942 he was transferred to the Tele- 
communications Research Establishment at Swanage 
and made important advances in the development of 
magnetrons and of very short-wave radar systems. 
He spent a period at the Radiation Laboratory of the 
Massachusetts Institute of Technology, and later, at 
the end of the War, worked on atomic problems for 
a short while under Sir John Cockcroft in the Montreal 
laboratories of the Canadian National Research 
Council. 

teturning to Carnbridge at the end of 1945, Devons 
was appointed University demonstrator and then 
lecturer in physics ; he was also elected to a fellow- 
ship and appointed lecturer at Trinity College. In 
addition to his extensive and successful programme 
of research in nuclear physics, including the spect- 
acular feat of measuring a nuclear life-time of 107-!° 
sec. (see Nature, 164, 586; 1949), he has been engaged 
in high-power magnetron development for the 
Ministry of Supply. He also took an active part in 
teaching and initiated several important changes in 
the Tripos courses at Cambridge. The whole of his 
work is exemplary of a happy combination of 
theoretical and experimental skill ; imaginative and 
quick-witted, he has always focused his attention 
on problems of real importance. His recent book, 
“Excited States of Atomic Nuclei’’, has put on record 
some of the service which he rendered to nuclear 
physics while in Cambridge; his stimulating per- 
sonality will be missed at the Cavendish. 


American Geographical Society of New York: 
Dr. G. H. T. Kimble 


Dr. Grorce H. T. Kimsie, chairman of the 
Department of Geography at McGill University, 
Montreal, and secretary of the International Geo- 
graphical Union, has been appointed director of the 
American Geographical Society of New York and will 
assume his new duties in June. He succeeds Dr. 
John K. Wright, who after eleven years as director 
has resigned his administrative tasks to return to 
the research staff of the Society. Dr. Kimble was born 
in England, attended Eastbourne Grammar School 
and took a degree in geography in the University of 
London {King’s College). Thereafter, he held the post 
of lecturer in geography at the University College of 
Hull for five years and at the University of Reading 
for three years. In 1939 he became an officer in the 
British Naval Meteorological Service and during the 
War was engaged mainly in investigating the climatic 
feasibility of the various invasion projects. Early in 
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1945 he was released by the Admiralty to begin 
work at McGill, where he organised the new Depart- 
ment of Geography and took charge of the meteor- 
ological observatory of the University. As part of 
this work, he was also instrumental in establishing 
the McGill summer school in geography at Stanstead, 
Quebec, to which a number of well-known British 
and American geographers have contributed. Under 
his guidance, and with the collaboration of the Arctic 
Institute of North America, an Arctic research centre 
has been built up at McGill, and in this connexion 
Dr. Kimble is editing a co-operative work on the 
geography of the Northlands. 


Terminology in Industry 


At the fifth sectional meeting of the Conference of 
the British Institute of Management which took 
place at Cliftonville in May 1949, the question of 
whether there is need for standard terminology and 
nomenclature in management was discussed. In the 
opening paper Mr. Winston Rogers, head of the 
Department of Management at Acton Technical 
College, stressed the need for terminology to be 
standardized as soon as possible although, at the 
same time, he recognized that the freezing of termin- 
ology at too early a stage in the development of 
scientific management would lead to difficulties. 
Among the people who would immediately benefit 
by this standardization would be authors, technical 
editors of publishing houses, industrial education 
officers and lecturers in management subjects. Once 
the need for standardized terminology had been 
admitted, it would be necessary to consider the five 
following points: the criteria which any term must 
fulfil; the nature of the contemplated standard- 
ization ; the most desirable province for preliminary 
exploitation ; the composition of the team of investi- 
gators ; the authority responsible for the enforcement 
of the standardized terminology. Mr. Rogers exam- 
ined each point in turn, and after considerable 
discussion it was agreed that the British Institute 
of Management should be asked to examine existing 
terms, to publish their current meanings and to 
encourage standard usage whenever possible. Efforts 
should be made to extend this work to the inter- 
national field, after initial attempts in the English- 
speaking countries. 


Co-ordination of British Geological Surveys 


CORRESPONDENCE prompted by an article in the 
Petroleum Times of January 1, entitled “A Modern 
Geological Survey”’ by “A Petroleum Geologist’, 
revealed a desire on the part of many geologists in 
industry and Civil servants in British and Colonial 
government institutions for reform of the existing 
survey organisation. A second article (Petroleum 
Times, April 8) by the same writer outlines a plan 
for co-ordination and expansion of survey facilities 
throughout the Empire. The suggestion is made that 
a@ permanent authoritative committee of twelve be 
appointed to represent geology and its related 
sciences. One member would be co-opted from each 
of the learned societies concerned : Geological Society, 
Institution of Mining and Metallurgy and Institute 
of Petroleum; three members from government 
institutions ; three from the universities ; and three 
from industry. A parallel organisation, the Institute 
of Geology, representing eleven national societies and 
about ten thousand professional geologists, has 
recently been formed in the United States ; although 
the size of the profession in the British Empire may 
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not warrant the cost of an institute, it does call for 
a standing committee empowered to speak with 
authority for the profession. To implement formation 
of this central geological committee, it is suggested 
that a government departmental committee of 
inquiry be appointed to review and report on the 
present organisation of British and Colonial geology, 
to consider the position of existing institutions and 
make recommendations in relation to them. There 
has been a marked lag in development of British 
geological survey organisation during the past twenty 
years. Furthermore, there is a scarcity of entrants 
into the profession, due possibly to the break in 
training during the war years, but more probably to 
conditions of pay and service, which are not com- 
parable with those offered by industry. The writer 
of the article believes that many present difficulties 
might be resolved by a speedy reorganisation of 
institutions in the United Kingdom to meet the 
needs of a joint British and Colonial survey. 


Education for Adjustment to Ageing 


In the British Isles the proportion of persons sixty 
years of age and more will be about 20 per. cent in 
1979 as against about 5 per cent in 1901. This ageing 
of the population creates serious problems for the 
individual and for society, particularly when con- 
sidered in relation to the great reduction in man- 
power required to produce the goods and services 
needed in the country. After investigating some of 
these individual and social problems, a year ago the 
University of Michigan carried out an experimental 
twelve-weeks course on the adjustment to ageing ; 
details of the course have been set out by Clark 
Tibbets, director of the Institute for Human 
Adjustment, University of Michigan, in the July 
issue of Health Education (7, No. 3; 1949). The 
course was based on the principles that growing old 
is a life-long process of development and atrophy 
and requires individual behaviour adjustment as each 
new stage is reached, and that successful living at 
any age requires preparation. All phases of life were 
covered in eight broad groups, and practical sugges- 
tions were given to aid in individual adjustment. The 
eight groups included biological ageing, psychological 
changes, maintenance of physical and mental health, 
living arrangements, creative activities, religion, 
social and economic security, and legal problems. 
Some interesting results were obtained on the courses. 
The first drew fifty people ; the second had an enrol- 
ment of ninety. The students took a more objective 
attitude to ageing, giving more attention to their 
physical well-being and seeking ways to exercise their 
mental capacities as well as demanding opportunity 
for self-expression and social participation. 


Outline of the History of Mathematics 


A RECENT number of the American Mathematical 
Monthly (56, No. 1, Pt. 2, pp. 114; University of 
Buffalo, N.Y.; 1 dollar), entitled “Outline of the 
History of Mathematics” by R. C. Archibald, 
contains a very remarkable synopsis of the history 
of mathematics, beginning with the Babylonians and 
Egyptians, and proceeding to the Greeks, then to 
Hindu, Arabic and Persian mathematics, and thence 
to European mathematics to 1600 a.p. Following 
this are sections dealing with the seventeenth, 
eighteenth and nineteenth centuries and later. The 


literature list and notes and the index of names at 
the end are most helpful to anyone consulting the 
book. 
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Nest Records of the Song-Thrush 


UNDER its nest record card scheme, members of 
the British Trust for Ornithology are asked to com. 
plete a card for every nest of every species that (hey 
find, giving details of locality, situation, number of 


and young and other particulars, together with 
the dates of recording. This method of inquiry 
represents a valuable advance in the technique of 
field ornithology, and, in a recent issue of Britis), 
Birds, Miss E. T. Silva shows that much interesting 
material has been collected from 173 nest record cards 
for the song thrush (Turdus ericetorum) (42, No. 4: 
April 1949). The collated information shows that 
the usual laying period for the song-thrush in Britain 
is from mid-March to mid-July, when it generally lays 
a clutch of four or five eggs. The average clutch-size 
in Britain increases from early spring to a peak in 
May, and then decreases again. A similar seasonal! 
variation occurs in Holland and Finland; but in 
the laster the peak occurs in June. The average 
clutch-size is larger in Holland than in Britain and 
larger still in Finland, at the same time of year. 
There is a significant variation in average brood-size 
in different years in Britain, and predation is the 
most usual cause of nesting failure. Nesting success 
does not vary appreciably with clutch-size or season. 
The song-thrush usually lays one egg each day until 
the clutch is complete ; a few exceptions have been 
recorded, but more observations are needed. The 
average incubation period is 13-4 days and the nest- 
ling period is 13-2 days. Both periods appear to be 
slightly longer in the early part of the season. 


National Museum of Victoria 

THE annual report of the National Museum of 
Victoria for 1947—48 states that representations made 
to the Government have resulted in the acquisition 
of a site in the King’s Domain for a new museum 
building. It is intended to house the natural history 
and ethnology in this new accommodation. The 
present Museum is so restricted both as regards the 
exhibition galleries and storage space that the 
prospect of a new building is especially welcome to 
museum staff and public alike. The director (Mr. 
R. T. M. Pescott) was granted seven months leave of 
absence to study design of museum buildings in 
Europe and the United States. 


Quicker Forcing of Seakale 

PRE-HEATING seakale crowns in water at 35° C. for 
three hours is shown by I. F. Storey and N. Mont- 
gomery (J. Hort. Sci., 24, Nos. 3 and 4, 214; Dec. 
1948) to give an increased yield of forced kale 
About one-third more was obtained with ordinary 
commercial varieties, and larger increases with new 
early forcing types. Pre-heating could also be used 
to reduce the length of the forcing period. 


Man-power Statistics of the British Civil Service 

In a written reply to a question in the House of 
Commons on November 29, the Financial Secretary 
to the Treasury stated that there were 411,762 
established non-industrial Civil servants on October |, 
1949, as against 382,308 on January 1, 1949. An 
accompanying analysis by staff groups of the estab- 
lished and unestablished figures for October 1 shows 
that in the administrative class there were 2,689 
established and 663 unestablished ; 12,808 profes 
sional (scientific and technical I) established and 
7,808 unestablished ; 14,230 scientific and technxal 
II established, and 21,426 unestablished; 19,566 
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ancillary technical established and 25,317 unestab- 
lished. The grand total was 448,192 men and 245,809 
women, and of these only 12,608 men and 31,115 
women were part-time. 


Annual Conference of the Science Masters’ 
Association 
For the first time in the forty-nine years of the 
history of the Science Masters’ Association, the annual 
ecnfe rence for 1950 will be held in Scotland, at the 
King’s Buildings, University of Edinburgh, during 


| January 3-6. The presidential address, by Sir Edward 


Appleton, principal and vice-chancellor of the 
University of Edinburgh, will be devoted to “Radio 
Waves of Extra-Terrestrial Origin”, and Prof. C. H. 
Waddington will give a public lecture on “Science 
and Human Affairs’. Other speakers and their sub- 
jects will be: Prof. J. Ritchie, “Civilization and Wild 
Life’; Prof. G. F. Marrian, “Recent Advances in 
the Study of Hormones of the Animal Body”; Dr. 
J. Paton, “Optical Properties of the Atmosphere”’ ; 
Mr. J. P. Stephenson, “Science Teaching and 
Education”; Sir James Learmonth, “The Back- 
ground of Modern Surgery’’; Prof. J. Macmurray, 
“Science in Religious Education” ; Mr. E. G. Dymond, 
“Exploration in the Upper Atmosphere”’. The genera! 
public will be welcome to attend the evening lectures 
and scientific workers the morning lectures. Labor- 
atory space has been set aside for members to display 
ideas and devices for teaching science, and there will 
also be manufacturers’ and publishers’ exhibitions. 
University demonstrations and several excursions and 
visits have been arranged. The local secretary for the 
Edinburgh conference is W. A. J. Musson, 10 Hope 
Place, Musselburgh, and the annual-meeting secre- 
tary is W. G. Rhodes, 318 Granville Road, Sheffield, 2. 


Fourth World Power Conference 

In connexion with the Fourth World Power Con- 
ference to be held in London during July 10-15, 
1950 (see Nature, 162, 988; 1948), a provisional 
programme has recently been published together with 
a supplementary booklet containing the titles of 
papers and names of authors, corrected to October 27. 
Most of the pages in the provisional programme are 
taken up with details of the tours in the United 
Kingdom, each of which will last about a week, 
beginning on July 17 after the Conference. Other 
new points of interest are: the technical sessions 
will take place in the buildings of the Institutions of 
Civil, Electrical and Mechanical Engineers, with 
headquarters and reception and information offices 
in the first-named Institution ; the working languages 
of the Conference will be English and French, and 
possibly a third language; and the halls will be 
equipped for simultaneous interpretation. The 
general secretary, Mr. C. H. Gray, will deal with all 
questions involving policy, presentation of papers 
and other technical matters, and such correspondence 
should be addressed to him at 201 Grand Buildings, 
Trafalgar Square, London, W.C.2. All other queries, 
including administrative problems, should be referred 
to the Office of the Fourth World Power Conference, 
414 Cecil Chambers, 76/86 Strand, London, W.C.2. 


Joint Engineering Conference, 195] 


Tue Councils of the Institutions of Civil, Mechanical 
and Electrical Engineers have decided to hold, in 
London, a joint engineering conference during June 
4-15, 1951, to coincide with the Festival of Britain 
which is to be held that year. 


The theme of the 
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conference will be to place on record the achieve- 
ments of British engineers and will afford an oppor- 
tunity for the engineers of the world to discuss the 
future trends of developing the great sources of power 
in Nature for the use and convenience of man. The 
conference will also underline the interdependence of 
all branches of engineering, for none of the great 
developments in the past hundred years would have 
been possible without the constant and ever-growing 
co-operation of the members of the three major 
engineering institutions in Great Britain. Mindful of 
the importance of maintaining the high standard and 
technical efficiency of British engineers in the future, 
the conference will also discuss the development of 
the system of education of engineers in Great Britain. 
The detailed arrangements of the conference are being 
prepared and will be announced later. 


American Societies for Experimental Biology 
Tae Federation of American Societies for Experi- 
mental Biology will hold its thirty-fourth annual 
meeting during April 17-21, 1950, at Atlantic City, 
New Jersey, with headquarters at the Hotel Tray- 
more. Affiliated societies are: American Physio- 
logical Society; American Society of Biological 
Chemists ; American Society for Pharmacology and 
Experimental Therapeutics; American Society for 
Experimental Pathology; American Institute of 
Nutrition ; and American Association of Immuno- 
logists. Attendance will be open to members of the 
constituent societies and their associates and to 
interested biologists in all countries. Those wishing 
to read papers at the meeting should submit the 
titles and abstracts to the secretary of the appropriate 
society not later than January iv, 1950. Further in- 
formation can be obtained from the Federation Secret- 
ary, 2101 Constitution Avenue, Washington 25, D.C. 


Announcements 


A Trxeé Tammes Prize of 500 guilders (about £46) 
is being offered for 1950 and 1952. That for the 
former year will be awarded for a study on the 
cytogenetics of a group of species of Phanerogams, 
and the other for a study on genes and their chemical 
activity. The prize-winning papers and others of 
sufficient merit will be published in Genetica. Manu- 
scripts for the two prizes should be submitted before 
December 1, 1950 and 1952, respectively, to Prof. 
M. J. Sirks, Genetisch Instituut, Huis de Wolf, 
Haren (Gron.), Netherlands, from whom further 
details can be obtained. 

A SHORT vacation course on wool, organised by the 
International Wool Secretariat, and specially designed 
to assist teachers in all types of schools and training 
colleges, will be held during January 2-6, 1950, at 
the London County Council Technical College for the 
Distributive Trades, 107 Charing Cross Road, 
London, W.C.2. The course will be concerned with 
all aspects of wool, with lectures on wool-growing 
and marketing, the historical and geographical 
development of the wool trade, the science of wool, 
wool cloth manufacture, design and construction, 
judgment of quality, and the development of fashion, 
and there will also be some handicrafts demonstrations. 
Further information can be obtained from the Depart- 
ment of Publicity, International Wool Secretariat, 
Dorland House, 18-20 Regent Street, London, 8.W.1. 


Erratum. In “Line-Broadening in Solar Flares” 
(Nature, December 3, p. 964), lines 5 and 6, for “Ha, 
H8, etc., show smaller widths than Hy” read “H8, 
Hy, ete., show smaller widths than H«’”’. 





SYMPOSIUM on triglyceride fat in human 

nutrition was held at a meeting of the 
Nutrition Society in the Medical School, Univer- 
sity of Birmingham, on October 15. Sir Leonard 
Parsons, emeritus professor of pediatrics and dean 
of the Faculty of Medicine, was in the chair. 

The opening paper, on the chemical constitution 
of natural fats, was given by Prof. T. P. Hilditch 
(Liverpool). He detailed the characteristic component 
fatty acids of animal depot fats, liver fats and milk 
fats. He directed attention to the preponderance in 
animal depot fats of oleic, stearic and palmitic acids, 
the latter forming in general 27-30 per cent of the 
total acids. Milk fats show similar constancy in 
palmitic acid content (slightly less than in depot 
fats) and in many mammals are closely similar to 
their depot fats in composition. In many other milk 
fats, especially those of ruminant animals, notable 
proportions of short-chain fatty acids are found. 
Phosphatides (animal or vegetable) contain palmit- 
oleic acid and very long chair. (C,, and C,,) unsatur- 
ated acids, and in these respects resemble the fatty 
acids found in fish oils and other fats of aquatic 
origin. In contrast, the component acids of vegetable 
fats cover a wide range and in general are far removed 
from those found in animal organs and depots. Prof. 
Hilditch emphasized the need for definition of specific 
fats in terms of their component acids rather than 
by average analytical characteristics such as iodine 
value or mean molecular weight, and indicated the 
extent to which this might be effected, when only 
small amounts of material are available, by the use 
of recent methods of separation of fatty acids. He 
showed how some of the characteristic features of 
certain depot and milk fats can possibly be explained 
on the basis of changes due to bio-hydrogenation or 
oxidation-reduction of already formed mixed palmito- 
unsaturated (oleo)-glycerides. 

Prof. P. Kraut (Dortmund) gave the second paper, 
on synthetic fats. Prof. Kraut described how the 
synthetic fatty acids are prepared from the wash 
liquors of the Fischer-Tropsch benzene synthesis. 
The mixture contains fatty acids with both odd and 
even numbers of carbon atoms. Nearly all the fatty 
acids are short-chain compounds up to (,,. Small 
amounts of unsaturated fatty acids are eliminated 
by hydrogenation. It is also necessary to get rid of 
hydroxy fatty acids, the presence of which, even in 
small quantities, may affect the taste of the fat. 

The synthetic glyceride esters of these fatty acids 
are readily hydrolysed by lipase—rather more rapidly 
than many natural fats because of the high pro- 
portion of short-chain fatty acids. Studies in animals 
and in human subjects have shown that they can 
satisfactorily replace natural fats without aftecting 
the growth-rate or metabolic balance. The presence 
of branch-chain fatty acids may become troublesome, 
since these substances can give rise to tissue reactions ; 
and a method has been devised for the elimination 
of iso-acids from the fatty acid mixture. From the 
economic point of view, fat synthesis is at present 
expensive as compared with the cost of natural fats. 

Dr. J. M. French (Birmingham) and Dr. H. G. 
Sammons (Birmingham) described methods which 
have been developed for the quantitative and quali- 
tative investigation of fat absorption. The general 
quantitative assessment of fat absorption is most 
usefully investigated by daily estimation of total 
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fecal fatty acid in subjects on a measured fat intake. 
Further information can be gained from studying the 
effects of increasing the dietary fat or alterinc its 
chemical constitution. Methods for the detailed study 


of each phase of fat absorption (intraluminar, 
cellular and distributive) are based on experimentaj 
studies in animals and man. Intestinal intubation 
studies before and after feeding fat provide inform. 
ation as to the environmental conditions in the 
intestinal lumen and the preparation of ingeste:! fat 
for absorption. In particular, the pH, presence or 
absence of lipase, amylase, trypsin, phosphatase and 
lysozyme, and the degree of emulsification of the fat 
have been studied by this method. The cellular pase 
is difficult to study in man, but some information 
may be obtained from the investigation of absorption 
of other substances. In the distributive phase, the 
occurrence of systemic post-absorptive hyperlipemia 
can be determined by chylomicrography or serial 
micro-estimation of blood fat. Certain associated 
changes were also studied, especially gastric secretion 
and motility and intestinal mucous secretion. The 
former was investigated by standard methods and 
the latter by radiographic studies of the small 
intestinal pattern. From these various investigations 
it is possible to determine whether there is an overall 
defect in fat absorption, whether particulate (gly. 
ceride) absorption is normal, with a marked systemic 
post-absorptive hyperlipemia, and whether non- 
particulate (fatty acid) absorption is occurring to a 
greater extent than normal, with resultant depression 
of gastric acidity and motility and increase of mucous 
secretion. 

Prof. A. C. Frazer (Birmingham) spoke of the 
application of these various methods to the study of 
fat absorption in normal and abnormal human 
subjects. In the normal case 95 per cent or more of 
ingested fat is absorbed. Fat loading of the diet or 
the injection,of a fat with a relatively high saturated. 
fatty acid content makes little difference to the 
amount absorbed. In normal circumstances, long 
chain triglycerides appear to be absorbed mainly in 
particulate form, and marked effects of free fatty acid 
absorption have not been observed. Hydrolysis of 
triglycerides containing short-chain fatty acids is 
more rapid and their liberation into the water phas« 
more easily achieved. In normal subjects, the 
administration of fats containing a high proportion 
of short-chain fatty acids, such as milk fat, is likely 
to result in evidence of increasing fatty acid absorp- 
tion, such as delayed emptying of the stomach, 
decreased gastric acidity, and radiographic changes 
of the intestinal pattern due to increased mucous 
secretion. 

Cases of defective fat absorption, Prof. Frazer 
pointed out, can be broadly divided into two groups. 
In the first group, the overall fat absorption-defect 
is marked, less than 50 per cent being absorbe:. 
Absorption is not proportional to intake, and intuba- 
tion studies have shown faulty emulsification and 
hydrolysis. Such cases are associated with lack of 
bile salts or lack of pancreative lipase. Ciastric 
acidity and emptying time, the radiographic intestinal 
pattern and glucose tolerance curves are normal. 
The evidence suggests that particulate absorption is 
prevented by faulty intraluminar emulsification, and 
fatty acid absorption in the upper intestine is pre- 
vented by delay in the hydrolysis and liberation of 
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fatty acids, due to lack of lipase or bile salts. Hence 
there is a marked defect of absorption and no evidence 
of increased fatty acid absorption. The second group 
of fat absorption-defects usually shows a less marked 
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decrease, 50-70 per cent being absorbed.  Intra- 
luminar emulsification is apparently normal. Con- 
sequently, hydrolysis and increased fatty acid 


absorption oceur in the upper part of the intestine, 
giving rise to changes in gastric acidity and motility 
and increased mucous secretion. Decreased gastric 
acidity and motility and interference with absorption 
favour the upgrowth of intestinal flora ; interference 
with carbohydrate absorption in particular provides 
an opportunity for fermentation. Heavy bacterial 
growth in the upper intestine may give rise to com- 
petition with the host for common essential nutrients. 
Thus, the sprue syndrome may arise from secondary 
changes which follow interference with-the particulate 
absorption of fat and consequent increase of fatty 
acid absorption. 

Dr. J. J. Elkes (Birmingham), reading a paper on 
the use of fat in intravenous alimentation, said that, 
theoretically, fat might be given either as soluble 
lipoprotein complexes comparable to the invisible fat 
of blood plasma or as finely dispersed triglyceride 
emulsions, simular to hyperlipewmic blood. Too little 
is known at present of the structure or functions 
of plasma lipoproteins to make it possible to 
use them. Finely divided oil-in-water emulsions, 
however, can be prepared relatively easily.  il-in- 
water emulsions occurring in vivo consist essentially 
of triglycerides in a protein environment. Their 
stability is dependent upon the nature of the inter- 
facial film. ‘The composition of this film has been 
studied by observing changes in dispersion and 
electrophoretic mobility over a pH range, or in the 
presence of enzymes, such as Cl. welchit lecithinase. 
Characteristic flocculation patterns have been demon- 
strated. These are used for the comparison of arti- 
ficial and natural emulsions. 

Emulsions for intravenous alimentation must be 
proved satisfactory from the pharmaceutieal, physico- 
chemical, antigenic and metabolic aspects. A particle 
size of 0-5-1-0u diameter is desirable, and the 
emulsion must be stable on storage and autoclaving 
and resistant to oxidation by air. The emulsions 
must not be floceulated, or damaged, by solutions 
such as protein hydrolysate or glucose, with which 
they may be mixed, or by plasma protein. The 
emulsions must be non-pyrogenic and should produce 
no local or general tissue reactions. Finally, the 
metabolic availability of the fat particles must be 
demonstrated experimentally. 

Seventy-four emulsions have been prepared, using 
plasma protein, formol-treated bovine serum, protein 
hydrolysate, and dextran in varying combinations 
with bovine cord phosphatide, brain phosphatide, 
soya bean phosphatide and cholesterol. Freeze-dried 
human plasma has been found to yield finely divided 
emulsions which strongly resemble the natural 
chylomicron emulsion in physico-chemical properties. 
Provided that low concentrations of stabilizer are 
used (0-4 per cent plasma protein per 10 per cent 
oil) the emulsion can be sterilized by heat. Prepar- 
ations of dextran and bovine cord phosphatide yield 
satisfactory 30 per cent oil-in-water emulsions, which 
are tolerated well in acute experiments in doses of 
| ml. emulsion per 100 gm. body-weight. These 
emulsions disappear from the circulating blood within 
60 min. of intravenous injection, and there is no 
demonstrable fat embolism. Dr. Elkes stressed the 
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usefulness of these emulsions as a means of studying 
fat transport and deposition. In these systems the 
core and the stabilizing film of the emulsion particles 
can be varied independently. The use of labelled 
material might be helpful in determining the move- 
ment of fat from one part of the body to another. 
The experiments of Chaikoff, Stare and Shafiroff, and 
their respective collaborators, augur well for the use 
of oil-in-water emulsions for parenteral nutrition in 
man. 

A general discussion followed on the matters raised 
in these five papers. The opening papers will be 
published in the Proceedings of the Nutrition Society. 





WORK OF THE ROCKEFELLER 
FOUNDATION DURING 1948 


HE review of the work of the Rockefeller 

Foundation during 1948* opens with a tribute 
to the outstanding reviews which appeared over the 
signature of Mr. Raymond B. Fosdick since 1936 ; but 
his successor as president, Mr. Chester I. Barnard, 
worthily maintains the standard set by his immediate 
predecessor. Mr. Barnard points out that the purpose 
of the Foundation is to serve the welfare of mankind 
without national, sectarian or racial discrimination, 
and that, in a quite informal and undesigned manner, 
the Foundation has become one of the cross-roads of 
the scientific, educational and scholarly world. In 
seventeen countries the Foundation maintains more 
or less permanent headquarters or research centres. 
Its officers travel extensively, being in constant touch 
with scholars, educators, men of science, statesmen, 
men of affairs and churchmen who seek their 
detailed judgment and informal advice. 

This is the background for the belief that the more 
personal estimate contained in the president’s 
‘review’ should be continued, and Mr. Barnard 
then gives a brief restatement of the policies of the 
Foundation and programmes before surveying the 
outstanding features of the year. In general, the 
support of the Foundation has been directed to pur- 
poses for which it is otherwise difficult to secure 
funds, and the support has been of an initial or 
catalytic character with the idea that what has been 
demonstrated to be useful should then be carried on 
by other means. Current and palliative types of 
philanthropy are accordingly left to others, because 
the needs they encompass are more generally recog-- 
nized. Further, the Foundation selected as its 
primary interest the promotion of knowledge and its 
effective application to human interests. Mr. Barnard 
instances the history of penicillin as one example of 
the way in which modest sums made available to 
scientific research helped to develop « therapeutic 
agent of great importance. 

The parallel with the policy which has guided the 
trustees of the Nuffield Foundation in Great Britain 
will be remarked at once, and the whole of this part 
of the report of the Rockefeller Foundation could 
well be cited in support of Lord Beveridge’s argument 
as to the place and need for voluntary action in the 
world to-day (see Nature, October 29, p. 721). Mr. 
Barnard remarks, moreover, that the Foundation is 
for the most part a disbursing rather than an oper- 
ating agency, giving financial support but leaving 
the execution of the project to governments, univer- 
sities and other recognized institutions; and he 
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* Rockefeller Foundation. A Review for 1948. 
Barnard. Pp. 71. 
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utters a timely warning against the abuse of the 
word ‘research’ which, as he truly says, is sometimes 
used to secure private and public funds for activities 
more respectable than fruitful. 

This position he attributes to the scarcity of 
qualified workers, which in many important fields, 
and notably in the social sciences and the humanities, 
limits the opportunity for support. In outlining the 
priorities which shape the programme of the Found- 
ation, Mr. Barnard reviews the secular needs of 
mankind under the headings: population, com- 
munication and co-operation. Population problems 
are world-wide, ever-present and of first importance. 
They underlie many critical national, class and racial 
conflicts, but they are relative rather than absolute, 
qualitative as well as quantitative. 

For many years the Foundation has supported 
research in genetics, endocrinology, the physiology 
of reproduction and the sexual behaviour of animals 
and men. Much of this work is highly technical and 
of interest chiefly to specialists in the biological 
sciences and to the medical profession. The studies 
thus far made are limited in scope and geographical 
area, and emphasize how meagre present knowledge 
is and the enormous biological maladjustment for 
modern man between the sexual drive and the needs 
of population. Again, human ecology has been slow 
to develop sustained professional interest, although 
a study of the characteristics of populations and their 
interdependence is important in connexion with 
soil and forest conservation, water control and other 
means to provide increased support to the human 
population. 

Mr. Barnard refers to the bearing of waste in food 


supplies and of arable land on the food situation, and 
to the enormous increase in world capital which more 
efficient utilization of natural resources and effective 


co-operation in production demand. He suggests 
that in the last analysis the solution of population 
problems involves the use of all the information we 
now possess and the acquisition of much more 
fundamental and practical knowledge. Further, a 
balanced and simultaneous development along several 
lines is necessary, and the problems of population 
lead directly to those of communication and co- 
operation. 

It is becoming more gnd more clearly understood 
that the faults and limitations of communication are 
a fundamental cause of the ills of human society. 
Misunderstanding and lack of knowledge breed 
fear and hostilities in even small and intimate groups. 
Conversely, good understanding based upon intel- 
ligible communication is the first step towards 
co-operation. Mr. Barnard refers to the importance 
of both the unity of science and the popularization 
of science from a cultural point of view; but while 
scientific knowledge provides a fund of exact ideas 
which forms the basis for a common world, it cannot 
possibly meet the full requirements of communication. 
The knowledge of modern languages, the teaching of 
of them and the extension of the fields of what is to 
be communicated are also essential, and the Found- 
ation accordingly is interested in the study and 
teaching of languages, cultural anthropology, political 
science, history and all that the arts convey of human 
attitudes and experience. 

The capacity to co-operate varies widely among 
different peoples, and the increased capacity of 
nations and peoples to co-operate is essential to 
harmony within the family of nations and for dealing 
with problems of population. Assuming an effective 
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satisfactory method of co-operation, Mr. Bernard 
suggests that the capacity for purposeful anc con. 
scious collaboration depends upon three broad 
essentials: first, knowledge based on experience of 
effective collaboration, involving the techniques 
required at all levels; second, an attitude of tolerance 
not merely of opinion, but also of diverse po: tions 
and interests which call for moderation in com. 
petitive efforts; third, the will to co-operate, which 
implies an acceptance of fundamental values over. 
riding personal and group interests or the exigercies 
of the moment. This is the field of ethics, morals, 
philosophies and religions, and, like his predecessor. 
Mr. Barnard affirms the belief that there can be no 
satisfactory solution to the problems of our civilization 
that does not take into account the ideals and spiritual 
aspirations of men, concluding his introductory state. 
ment with the-warning that our efforts to prormote 
the welfare of mankind will promote only disaster if 
they are not made in the humility appropriate to our 
ignorance. 

The remainder of the review outlines the way in 
which the Foundation has sought to promote such 
policies in particular fields. Substantial aid was 
provided during the year to the Office of Population 
Research at Princeton University, when the director, 
Dr. F. W. Notestein, with Dr. J. Trauber of the same 
organisation. served on a field mission appointed by 
the Foundation to make an exploratory survey in the 
Far East. Funds were also appropriated to the 
Population Association of America for a central office 
for the International Union for the Study of Popu 
lation. As part of a concerted effort to raise standards 
of living throughout the country, the Mexican 
Government is giving special attention to agricultural 
experimentation and training, and for this programme 
the Foundation in 1948 appropriated 327,555 dollars. 
In Sardinia the Rockefeller Foundation is assisting a 
large campaign to eradicate the mosquito, while 
in Crete it is assisting the long-term plan of the 
Government to improve living standards generally 
by improving farming techniques, exploiting natural 
resources and promoting new industry. The Found. 
ation also assisted the government yellow-fever 
services of Bolivia, Columbia, Peru and Ecuador, and 
it continued laboratory and field investigations at its 
Yellow Fever Research Institutes in Entebbe, Uganda, 
and Lagos, Nigeria. 

A number of projects in the basic biology of the 
nervous system was supported by the Foundation 
at Western Reserve University, the Cardiff City 
Mental Hospital, Wales, and the University of 
Oxfcrd. An additional grant of 750,000 dollars was 
made to enable the Johns Hopkins School of Hygiene 
and Public Health to expand its programme, and 
support of public health institutions throughout the 
world was continued. Te increase Western knowledge 
of the literary, social and cultural thought of the Near 
East, the American Council of Learned Societies with 
aid from the Rockefeller Foundation :» undertaking 
a translation programme. A grant was made to 
Cornell University for work in the history of science, 
and one to Yale University to assist ji*vof. K. E. 
Turner to complete his history of major civilizations, 
entitled ““The Great Cultural Traditions’. Another 
grant to Cornell University was for a field experiment 
in Elmira, New York, on the structure of social 
relations, while a basic investigation of attitudes and 
communications is being supported at Yaie University. 
Other grants in the field of human relations were for 
a field study of the cultural background of Puerto 
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Rico, for studies of the loyalty measures in force 
in the United States, and to the Social Science 
Research Council to finance study at leading univer- 
sities on specific ways in which social science analysis 
ean contribute to an understanding of ethical issues 
and problems of value. 

Other grants during the year were for a research 
programme at Harvard University on the dynamics 
of personality development, the study of normal 
Harvard undergraduates from the physical, psy- 
chiatric and sociological point of view, and the 
systematic study of the growth and development of 
children as individuals. To the California Institute 
of Technology 700,000 dollars were appropriated for 
its joint chemistry—biology programme, to the 
University of Wisconsin 100,000 dollars for equip- 
ment of an enzyme institute, and a like sum to the 
University of California for biochemical equipment. 
Yale University received 50,000 dollars for studies in 
plant physiology and genetics, Columbia University 
82,500 dollars for studies in genetics and experimental 
zoolugy, and Birkbeck College, London, 20,000 dollars 
tcwards the construction of an electronic computer 
for calculating the position of atoms within protein 
molecules from X-ray crystallographic photographs 
of these substances. 

Since early 1948 the Foundation has participated 
in a programme for the cultural rehabilitation of 
Germany and Austria, for which 700,000 dollars was 
appropriated, part of which is being used by the 
University of Chicago towards its exchange pro- 
gramme with the University of Frankfort. To help 
restore scholarly communication between the United 
States and Austria and Germany, & grant was 
made to the Germanistic Society of America for sub- 
scriptions to periodicals and for the purchase of 
medical books for German and Austrian universities 
and research libraries, while the two-way flow of 
leaders in universities and public life has been aided 
by other grants; and by the end of 1948 a con- 
siderable flow of persons and ideas had been restored 
between the United States and Germany and Austria, 
and also the countries of Western Europe. There 
remains the task of guaranteeing to the ablest young 
people, the future leaders of all countries, the oppor- 
tunity of travel in other countries. 

Mr. Barnard also refers to the continuing responsi- 
bility of the United’ States and other Western 
countries to assist the Germans and Austrians in 
fashioning more democratic institutions and practices 
throughout their national life. Only when this has 
been accomplished can they take their place in a 
peaceful and stable world community. A grant to 
Columbia University in December 1947 enabled a 
small group of German radio personnel to visit the 
United States and later Canada and Great Britain to 
see the operation of radio in these countries, and in 
June 1948 a grant was made to the same University 
to bring over fifteen German journalists for study at 
the American Press Institute. During the year, 719 
fellowships distributed among 47 difierent countries 
were supported by the Foundation, and of these 399 
were administered by the Foundation. For this 
fellowship programme 1,308,409 dollars were appro- 
priated. The total appropriati.ns for 1948 were 
14,897,519 dollars: of this, 3,000,000 dollars were for 
public health, 1,770,000 for medical sciences, 2,800,000 
for natural sciences, 2,230,000 for social sciences and 
1,500,000 each for the humanities and the General 
Education Board. Of these appropriations 74 per 
cent was for work in the United States. 
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LOCALIZATION OF SOME 
HYDROGEN-ACTIVATING 
ENZYMES IN INSECTS DURING 
METAMORPHOSIS 
By Dr. |. P. S. AGRELL 


Department of Zoophysiology, University of Lund 





A* a link in a continuous study of the inter- 
mediate metabolism during insect metamor- 
phosis, I have also made an attempt to determine 
the localization of some dehydrogenases. Pupx of 
Calliphora erythrocephala Meig. in all developmental 
stages have been used as the material of investigation. 

Muscle formation occurs principally in the thorax. 
In the abdomen the amount of musculature at 
hatching is less than one per cent of that in the 
thorax. A contrast is afforded by the larval fat body, 
which at the formation of the puparium is about 
equally well developed in both the thorax and the 
abdomen. During the metamorphic period, however, 
from about 30 per cent of the pupal life, the larval 
fat body in the thorax is successively substituted by 
musculature. Finally, it is apparently wholly trans- 
formed into muscle tissue. In the abdomen, on the 
other hand, at hatching the main part of the tissues 
is the disintegrated fat body. Thus it was thought 
that by dividing the pup into parts, the head, the 
thorax and the abdomen, and then studying the 
enzyme systems in these parts, it should be possible 
to analyse the oxidative metabolism in more detail 
and to decide which dehydrogenases are muscle 
enzymes and which are fat-body enzymes. 

The division of the pups is easily performed after 
iastantaneous freezing by carbon dioxide. Measure- 
ments of the enzyme activity are made with the 
methylene-blue method of Thunberg. For the 
determination of the total dehydrogenase activity, 
that is, the spontaneous activity, the following 
reagents were placed in each tube: 0-25 ml. methylene 
blue in a concentration of 1 : 25,000, 0-75 ml. phos- 
phate buffer of M/15 and pH 7-2, and the appropriate 
parts from two pupe. For determination of the 
activity of individual apodehydrogenases, the pupal 
mass was washed three times with 10 ml. distilled 
water and each time centrifuged; the respective 
donor substance (M/10) was substituted for 0-3 ml. 
of the buffer, and if necessary a codehydrogenase I 
preparation of 30 per cent purity in a concentration 
of 0-1 per mille was added. The preparation may also 
contain codehydrogenage IT, because it acts upon the 
citric dehydrogenase. In these experiments, parts of 
two to four pup were used; but all values given are 
valid for two pupe. The enzyme activity is expressed 
as the rate of methylene blue reduction (100 x the 
inverse value of decolorization time). The results are 
represented in Fig. 1. Each separate curve is drawn 
from the results of five tube tests repeated at intervals 
of 10 per cent of the pupal period. 

If, at first, the spontaneous dehydrogenase activity 
is taken into consideration, it is evident that the 
rising part of the previously established U-shaped 
curve for this activity during metamorphosis and, 
therefore, also probably for the whole pupal tissue 
respiration (cf. Agrell'), represents mainly an in- 
creasing activity of dehydrogenases in the thorax. 
(Note the logarithmic scale used in the diagrams.) 
At hatching, nearly 90 per cent of this activity can 
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be attributed to the thorax. The low values for the 
methylene blue reduction in the abdomen are not 
due to inhibition of the intestinal meconium. As has 
been mentioned above, the metamorphic change in 
the thorax represents principally a formation of 
musculature from fat-body tissue, and this formation 
originates at the same time that the respiratory curve 
starts to rise. Therefore, it can be assumed that the 
rising part of this U-curve corresponds to the histo- 
genesis of the musculature. .This statement may be 
further substantiated by the fact that at the same 
time as the beginning of the muscle formation, 
at about 30 per cent pupal age, a change in the 
mutual weight relations of the thorax and abdomen 
sets in (Fig. 2). This change in weight is not large 
(only a few per cent), but it can be established by 
measurements made with a torsion balance on large 
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series of frozen pupal parts. No difference 
weight of the head could be detected. It an 
during the whole metamorphosis to 17-19 per cent 
of the body-weight. However, it must be pointed 
out that, although muscle formation starts at the 
same time as the relative increase in weight of t! rax 
these changes are not quantitatively paralle! A, 
can be seen histologically, the growth of the muscular 
tissue is slow until 60—70 per cent of pupal age, when 
a sudden increase sets in. It thus appears as if the 
increasing weight as well as the increased deb ydro. 
genase activity in the thorax both depend not only 
upon formation of the real musculature, but also 
upon an accumulation of respiratory active sub. 
stances or tissue elerments which in some way or 
other are associated with the muscle-growth. ‘This 
tissue substance has not been detected histologically. 
It represents, however, no mere transport of dis. 
integrated fat body granules from the abdomen to 
the thorax. 
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Fig. 2. 

If now the ascending part of the respiratory curve 
represents the thorax respiration and is presumed to 
depend upon the histogenesis and differentiation of 
the imaginal musculature, then the descending part 
of the curve should represent the disintegration or 
histolysis of the larval musculature and more 
especially of the larval fat body. This statement is 
supported by parallel histological observations. Thus 
it seems as if we have to return to the older con- 
ception, that the form of the respiratory curve during 
insect metamorphosis is due to a change over from 
predominating histolysis, especially of the larval fat 
body, into predominating histogenesis of the imaginal 
musculature. 

As regards the observations on individual dehydro- 
genases, it can be seen from Fig. 1 that the activity 
of the malic dehydrogenase varies during the meta- 
morphic period in close agreement with the spon- 
taneous activity. This enzyme occurs mainly in the 
thorax and can consequently be considered as 
principally a muscle enzyme. Possibly most of the 
spontaneous activity during the later part of the 
metamorphosis period can be attributed to the 
activity of malic dehydrogenase. The succinic, citric 
and glutamic acid dehydrogenases behave in much 
the same manner. They are also mainly thorax and 
muscle enzymes, although they may have less 
activity. Lastly, the lactic dehydrogenase, sur- 
prisingly enough, was found to be only to a lesser 
degree a muscle enzyme in the animals investigated. 

This investigation was facilitated by grants from 
the Scandinavian Insulin Foundation and from the 
Swedish Research Council for Natural Science. 

' Agrell, I., Acta Physiol. Scand., 14, 317 (1947). 
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MYCORRHIZA 


HE British Mycological Society met at the 
Imperial College of Science and Technology, 
London, on October 21 to discuss the subject of 
mycorrhiza in plants. The programme included two 
general papers, two papers on endotrophic infection, 
and four papers on the ectotrophic infection of trees. 
The president of the Society, Dr. W. P. K. Findlay, 
called upon Dr. 8. D. Garrett to open the discussion. 
Dr. Garrett first paid tribute to the late Dr. M. C. 
Rayner, whose work had been until recently a driving 
force behind research in mycorrhiza. He then showed 
in what ways work upon this subject is of importance 
and interest to plant pathologists. The mycorrhizal 
fungi seem to fall into that group of soil fungi called 
‘soil invaders’ or perhaps, better, ‘root inhabitants’, 
which have to a great degree lost the power of com- 
petitive saprophytism, and to be restricted to local 
specialized substrates in the soil. They hold these 
properties in common with specialized root parasites. 
Dr. Garrett showed that cultural studies, such as 
those of Prof. E. Melin and his associates in Sweden, 
tend to confirm this view. 

Dr. J. L. Harley agreed with this thesis; but he 
pointed out that recent work has widened the 
meaning of the term ‘mycorrhiza’, so that mycorrhizal 
associations are separable only with difficulty from 
many kinds of pathological and non-pathological 
associations of roots and other plant organs with soil 
micro-organisms. After having indicated briefly the 
kind of root activity that might be expected to 
promote the occurrence of specialized communities 
on their surfaces, he went on to analyse and classify 
the kinds of effect which mycorrhiza fungi are 
reported to have upon their hosts. Neither their 
effects upon seed germination nor upon the growth 
of adult hosts are properties solely theirs. In formu- 
lating working hypotheses, it is therefore necessary 
to consider the special case of the effects of mycor- 
rhizal fungi against the background of the general 
cases of the association of plants and micro-organisms. 
Dr. Harley emphasized in particular that, in those 
examples where mycorrhizal infection stimulates the 
growth and uptake of materials into adult hosts, it 
is likely that the fungi possess a permanent external 
food base. Such a food base can be demonstrated 
experimentally in only a few cases. Hence accurate 
ecological observation on the part played in the soil 
by Basidiomycetes of ectotrophic mycorrhiza is a 
paramount necessity for further work. Following 
upon this, the crux of the physiological problems of 
mycorrhiza lies in an experimental determination of 
factors affecting uptake and loss of material by fungal 
mycelia on similar lines to recent work on plant roots. 

Dr. J. Boursnel reviewed past work on cyclic 
symbiosis and described her own researches upon the 
Cistaceew. The whole plant of Helianthemum chame- 
cistus is invaded by @ septate fungal mycelium the 
hyphez of which are 4 1 thick, or greater. Its effects, 
in brief, are such that the roots become differentiated 
into long and tuberous roots, depending upon the 
stage at which infection takes place. The hyphe 
penetrating the aerial parts of the stem enter the 
ovary, where they invade the loose outer seed-coat. 
On germination, the embryo—until now free of the 
fungus—is invaded. Sterilization of the seeds has the 
effect of causing a weak development of young 
plants, which reach a stagnation phase. Dr. Boursnel 
has been able to demonstrate that the fungus con- 
cerned synthesizes thiamin on sugar media and that 
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either the inoculation of sterile seeds with fungi or 
the addition of thiamin to the cultures promotes 
normal seedling development. The association seems, 
therefore, to be one of symbiosis between a fungus 
autotrophic for thiamin, and a plant heterotrophic 
for this substance, at any rate in its young stages. 

Dr. D. G. Downie briefly summarized the existing 
knowledge about the germination of orchid seeds and 
described the results obtained by herself and by Dr. 
Mollison upon Goodyera repens and other orchids. 
She emphasized the need for investigating germin- 
ation in media lacking sugars and in distilled water. 
She pointed out that under these conditions the 
seeds of certain species, such as the frog orchis, can 
germinate, whereas others, such as those of Goodyera, 
will not. The latter can be stimulated to germinate 
in distilled water if inoculated with the appropriate 
endophyte. In such a case the basal cells of the 
embryo are penetrated by the fungal hyphz. Germ- 
ination of Goodyera can also be stimulated to some 
degree by water extracts of the endophyte, but pure 
vitamins, such as thiamin, biotin and nicotinic acid, 
have no effect under these conditions. 

A short discussion of minor points of technique 
and interpretation followed these papers. 

In the afternoon, the set papers concerned the 
mycorrhiza of forest trees, and Dr. W. R. C. Handley 
analysed the possible factors concerned in the process 
of infection of tree roots by mycorrhiza fungi. The 
cortical tissues of coniferous roots may lack inter- 
cellular spaces, so that the initial formation of the 
Hartig net depends upon the dissolution of the middle 
lamella. He suggested that changes in the con- 
stitution of the middle lamella may afford an 
explanation of the delay in the infection of seedling 
roots until a certain growth-stage has been reached. 
He emphasized the lack of knowledge of the pectic 
enzymes of Basidiomycetes, and pointed out that 
many other soil fungi possess such enzymes although 
they do not form mycorrhiza. He then dealt shortly 
with problems concerning resistance tw disease, and 
pointed out that reversible morphological changes in 
the hyphze of mycorrhiza fungi which occur on 
penetration of the host find a parallel in other cases 
of fungal infection as, for example, in human skin 
disease. 

Mr. J. Warren Wilson described an attempt at the 
correlation of certain morphological and physiological 
changes in beech seedlings with the onset of develop- 
ment of mycorrhizal roots. Although mycorrhiza 
formation follows hard upon the cessation of a 
primary phase of rapid root-growth, it is also assoc- 
iated with a phase of increase of carbohydrate con- 
centration in the root tissues, and the attainment of 
a low concentration of soluble nitrogen. These 
results agree with the conclusions of Hatch anc 
Bjorkman, who worked with conifers. Nevertheless, 
before the actual infection of the rootlets, there 
occurs @ series of changes in those rootlets involving 
hypertrophy of the cortical cell and reduction of the 
relative size of the meristem. He pointed out that the 
abundance of fungi in the rhizosphere seems to be 
influenced in a somewhat opposite sense to mycor- 
rhiza formation. 

Dr. F. A. L. Clowes showed that the basic pattern 
of cell auc tissue arrangement in beech roots is not 
different in mycorrhizal and non-mycorrhizal roots. 
He has observed in large mycorrhizas of adult 
beech trees no evidence of hypertrophy such as Mr. 
Wilson has found in seedlings; nor has he been able 
to find evidence of hyperplasia. The greater diameter of 
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infected roots can be ascribed in great measure to 
the increase of size of the cells in a radial plane, and 
there is, on the whole, a reduction in longitudinal 
elongation which more than compensates for this 
increase, so that cell volumes are reduced. Correlated 
with such changes, xylem development and endo- 
dermal thickening occur nearer the apex of mycor- 
rhizas. He is of the opinion that the area of surface 
of individual mycorrhiza rootlets is less than that 
of uninfected rootlets. He emphasized the point 
that this observation does not necessarily imply 4 
reduction in the area of surface of the whole root 
system. Dr. Clowes referred to the recent work of 
Slankis on pine roots in culture, but pointed out that 
colchicine tumours are as similar to mycorrhizal 
structures as are the growths produced by hetero- 
auxin. A degree of caution is therefore required, for 
several equally attractive hypotheses could be formu- 
lated to guide future work on causal anatomy of 
mycorrhizal roots. 

Dr. Ida Levisohn described several examples of 
pseudomycorrhizas found on pine and spruce roots. 
She uses the term ‘pseudomycorrhiza’ for structures 
superficially similar in general form to mycorrhizas 
but lacking sheath or Hartig net, or showing obvious 
evidence of parasitism. She outlined the diagnostic 
features of three important types, illustrating her 
account with photomicrographs and other slides. 
The ecological distribution and importance of each 
was particularly emphasized, and she concluded by 
asking for any available information upon the 
haustorial type of pseudomycorrhiza which is par- 
ticularly prevalent in arable soil and worn-out 
nurseries. 

Dr. John Ramsbottom opened the general dis- 
cussion. He remarked that the variability of mycor- 
rhizas in form and occurrence indicates that no 
single explanation of their effects upon their various 
hosts is likely to be found. Each particular example 
requires detailed study on its own. He showed slides 
of orchid mycorrhizas and demonstrated a specimen 
of the interesting saprophytic liverwort Cryptothallus. 
He believes that the Basidiomycetes associated with 
ectotrophic mycorrhizas possess a habitat in the soil 
apart from the root surface. 

The discussion which followed was characterized 
by its friendly but very controversial spirit, and it 
centred particularly upon the ecology of root infection 
and of mycorrhizal and root-infecting fungi. 

J. L. HARLEY 


VELOCITY OF SECOND SOUND 
IN LIQUID HELIUM Ii 


N a letter to the Physical Review' (September 15 

issue), Drs. J. R. Pellam and R. B. Scott, 
of the United States Bureau of Standards, give the 
results of their experimental observations on the 
qualitative behaviour of the velocity of second sound 
in paramagnetically cooled liquid helium II in the 
temperature range below 1° K. The helium was 
cooled by the demagnetization method using hyd rated 
iron-ammonium-alum crystals immersed in the 
liquid. The remainder of the bath contained the 
apparatus for the generation and detection of the 
second sound by the pulse method, and the velocity 
of the second sound was determined from oscillo- 
graphic observations of the transit time. Accurate 
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determinations of the temperatures of the liquid 
helium corresponding to the velocity values obiained 
could not be made, but it was established that the 
second sound velocity increases markedly with de. 
crease of temperature below 1° K., reaching nearly 
twice its value for 1° K. at the lowest temperature 
attained. As the helium bath warmed up, the 
velocity minimum of 18-4 m./sec., observed originally 
by Peshkov*, just above 1° K., was verified. 

Tisza formed a theory of helium IT in 1938 which 
was based on F. London’s interpretation of the ? -point 
transition of helium as an Einstein—Bose condensa. 
tion, and which predicted that the velocity of second 
sound should decrease with decrease of temperature 
below 1-5° K. (Both Tisza and London have dis. 
cussed this theory recently in Nature**.) On the 
other hand, Landau, who denied the relevance of 
Finstein—Bose statistics, predicted a strong increase 
in the velocity below 1° K. It would appear, there. 
fore, that Pellam and Scott’s results are direct 
evidence in favour of Landau’s assumptions, though, 
as is pointed out in the letter, this does not neces. 
sarily weaken the original Einstein—Bose hypothesis 
but only the interpretations that have been given to 
it. In fact, the recent experiments of D. Osborne 
and co-workers*, which show non-superfluidity in 
helium-3, are exceedingly strong evidence in support 
of the condensation theory. 

In the October 1 issue of the Physical Review, 
R. D. Maurer and M. A. Herlin* describe experiments, 
similar to those of Pellam and Scott, in which they 
have measured the second sound velocity down to 
0-86° K. They also verify the rise in velocity below 
1-1° K. observed by Peshkov, but their values for 
the velocity below 1-2° K. are slightly higher than 
Peshkov’s most recent evaluations. Qualitative 
indication that the thermomechanical effect ir 
helium IT remains strong down to the lowest temper 
ature reached was obtained. They conclude that it 
is likely that a more refined form of the two-fluid 
model should contain elements of both the Tisza ani 
Landau theories. 

' Phys. Rev., 76, 869 (1949). 

* J. Exp. Theor, Phys., U.S.S.R., 18, 951 (1948). 
* Nature, 163, 102 (1949). 

* Nature, 163, 694 (1949). 

* Phys. Rev., 75, 988 (1949). 

* Phys. Rev., 76, 948 (1949). 


TRAINING OF TRADES UNION 
OFFICIALS 


T one of the sectional meetings of the con- 
ference of the British Institute of Management 
which was held at Cliftonville in May 1948, Mr. E. P. 
Harries, secretary of the Organisation Department of 
the Trades Union Congress, introduced a discussion 
on whether special facilities are required for the 
training of trades union officials in the principles and 
practices of management. 

Mr. Harries stated that most trades union officials 
who had given any thought to the subject would 
unhesitatingly reply that such training is necessary. 
The General Council of the Trades Union Congress 
has already deliberately undertaken the task of 
re-orientating the attitude of mind of trade unionists 
to the problem of production and, since time is short, 
believes that the process could be considerably speeded 
up if trades union officials are given some insight into 
the nature of management. 
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For many years the trades unions have been 
spending large sums of money on cultural and 
economic education ; but it is only since the end of 
the War that the majority of unions have devoted 
time and money to the education and training of 
their members for purely industrial techniques like 
methods of work measurement and job evaluation. 
Since the unions believe that no uneducated man can 
benefit from specialized technical education, cul- 
tural education will continue but will be increasingly 
accompanied by more specialized education bound up 
with the problems of industry to-day. Through the 
activities of the Workers’ Educational Association, 
the National Council of Labour Colleges and Ruskin 
College, Oxford, a great dea! is already being done 
in subjects bearing on the structure of industry, 
economic and industrial policy, human relations in 
industry and the functions of management. 

Recently the Trades Union Congress General 
Council has directed the attention of affiliated 
organisations to the importance of ensuring that 
adequate training is given to workshop represent- 
atives and particularly those who are called upon to 
deal with matters affecting production. A new 
development in the training of trades union officials 
is now coming from individual unions. The Electrical 
Trades Union, for example, is shortly to establish a 
national residential college for the training of its 
branch officers and shop stewards. 

The trades unions have also co-operated with the 
universities and technical colleges in developing 
courses intended particularly for trades union 
officials. Some of these courses have already begun 
to introduce workpeople to the study of the problems 
of management and organisation in industry. Thus, 
Birmingham Central Technical College offers, from 
time to time, @ special twelve weeks course for 
workers’ representatives on works advisory councils 
and joint production committees, its object being to 
survey those aspects of industrial organisation with 
which workers’ representatives are directly con- 
cerned in their discussions and negotiations with 
management. The subjects of the lectures are: the 
responsibility of the workers’ representatives in the 
hanging economic situation; the growth and structure 
of modern industry ; organisation of a manufacturing 
company ; organisation of the workshop; the work 
of a personnel department; importance of the 
Factories Acts; planning and control of factory 
work; the methods of work measurement; the 
purpose of job evaluation ; the need for measure- 
ment and control of factory costs and the job of 
management. After the first course, a second-stage 
course lasting thirty weeks has been begun involving 
part-time day attendance for about six hours weekly 
at more advanced lectures in these subjects. 

The Manchester College of Technology has also 
provided a course of lecture-discussions on industrial 
administration for workers’ representatives on works 
advisory councils and joint consultative committees, 
designed particularly for workers in the engineering 
industry. It is the policy of the Trades Union Con- 
gress to stimulate these demands in order that more 
courses in management should be provided, and 
among recent developments are the proposals put 
forward by the cotton textile unions and by the 
National Union of General and Municipal Workers. 
rhe cotton textile unions have come to an arrange- 
ment with the Shirley Institute for the training of 
officers, both full-time and part-time, at Shirley in 
re-deployment, works measurement and _ related 
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subjects. The executive committee of the National 
Union of General and Municipal Workers has recently 
decided that ten of its officials and ten shop 
stewards should be trained in the technique of time- 
and motion-study. Mr. Harries went on to say that 
these developments mean that trades unions will 
have at their disposal officers who can, if necessary, 
follow any system put into operation »y a firm in 
which they have members and about which disputes 
have arisen. This will give confidence to the members 
of the trades unions that they are not being imposed 
upon by a malevolent management which conceals 
its true objects beneath a cloud of jargon and pseudo- 
scientific terms. 

In the United States four of the largest trades 
unions have production efficiency departments, and, 
on behalf of the unions, these employ industrial 
consultants who can talk to management repre- 
sentatives on equal terms about particular problems 
in the industry. If @ ‘irm is not able to pay trades 
union rates and observe trades union conditions, the 
alternative is presented to the firm of either allowing 
the union’s efficiency experts to go in and put the 
place on a proper production basis or the union will 
withdraw its labour. It is unlikely that a similar 
development will take place in Great Britain, 
although the unions should be prepared to encourage 
reputable industrial consultants to act on their behalf 
where difficulties arise. It is hoped that the manage- 
ments concerned would offer no objection to this course. 

Finally, Mr: Harries declared that one of the best 
ways in which the trades union movement could be 
trained in managerial subjects would come when the 
British Institute of Management pursues its policy of 
developing local management associations. These 
local associations should provide a forum at which 
local development and management difficulties could 
be discussed, at which men engaged at all levels of 
industry who take sufficient interest could attend 
and learn something of the other fellow’s point of 
view, and would, in general, form a meeting-ground 
at which not only could knowledge be disseminated 
but also the etmosphere of industry greatly improved. 
These local management associations should improve 
the industrial atmosphere in a particular area, 
and they could win the goodwill and support of 
district trades union officers to support the courses of 
local technical colleges, the organisation of week-end 
schools to discuss managerial problems and generally 
imbue the rank and file of the trades union move- 
ment with a sense of responsibility towards the 
national economy. 

Much vigorous discussion followed Mr. Harries’s 
paper and contributions were given by delegates from 
firms representing all sides of industry throughout 
Britain. It was agreed that the idea of educating 
trades unionists in management so that they could 
better understand and discuss management problems, 
and the idea that trades unionists should actually 
take part in management, should be clearly dis- 
tinguished. It was desirable to begin the education 
of workers in management subjects at an early age, 
and one delegate believed that such training could 
begin with apprentices. The meeting concluded with 
unanimous agreement that the education of trades 
union officials in the principles of manageraent should 
be encouraged and that the British Institute of 
Management should, by all the means at its disposal, 
stimulate the demand for education and any necessary 
expansion of existing facilities for its provision. 

T. H. Hawkins 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Influence of Cosmic Radiation on Induced 
Carcinogenesis in Mice 


Srnce Figge' reported that cosmic rays accelerate 
the process of carcinogenesis, there has been re- 
newed interest in the possible biological action of 
this radiation’. Figge claimed that an increase in 
cosmic radiation, produced by screening with a suit- 
able lead shield, appeared to reduce the length of 
the Intent period preceding the appearance of palpable 
tumours in mice which had previously been inoculated 
subcutaneously with 20-methylcholanthrene. These 
original investigations were carried out at sea-level. 

After inoculating all his mice with the carcinogen, 
Figge divided them into two equal groups. The ex- 
perimental groups were screened with 2 cm. lead to 
increase the frequency of the showers of cosmic rays, 
and the unscreened second group provided the con- 
trols. The results showed that the average latent 
period for the induction of tumours was decreased 
to 8-5 weeks in the sereened mice, as compared with 
11-3 weeks in the control unscreened group. 

More recently, Figge* has confirmed his previous 
results, this time placing lead plates 5-8 cm. thick 
above methylchclanthrene-injected mive, which was 
claimed to increase the frequency of the showers of 
cosmic radiation, and keeping his control unscreened 
group in a coal mine, which he claimed was com- 
paratively free from these radiations. Onc: again he 
found that the latent peri) for the induction of 
tumours was decreased in the experimental group as 
compared with the controls. These additional experi- 
ments have led Figge to speculate on the problem of 
cocarcinogenic action. He is of the opinion that the 
numerous heterogeneous compounds called carcino- 
genic agents are not in themselves carcinogenic, 
unless activated by penetrating radiations*, and 
furthermore that low-intensity penetrating radiations 
(cosmic radiation) are non-carcinogenic in the absence 
of so-called carcinogenic compounds. According to 
this concept of cocarcihogenic action, cancer would 
be caused not by a single substance but by several 
interdependent agents. 

The average intensity of ionization procuced by 
cosmic rays is, however, probably too small by a 
factor of 100-1,000 at mountain altitudes and at sea- 
level to produce any appreciable biological action. 
For this and other reasons, it wos deemed adv. ble 
to repeat Figge’s experiments. 

In the early summer of 1947, one of us (E. P. G.) 
had already assembled the necessary apparatus for 
stulying the nature of cosmic-ray showers at the 
Hochalpine Forschungsstation, Jungfraujoch (3,500 
m.). Arrangements were made for a parallel investiga- 
tion into the possible influences of cosmic radiation 
on carcinogenesis. 250 mice were inoculated at the 
Jungfraujoch, each mouse receiving 0-25 mgm. of 
20-methylcholanthrene in sesame oil, after which 
they were randomized and then divided into three 
equal groups. A control unscreened group was 
placed in a tunnel adjoining the Research Station 
under 60 m. of rock, where because of absorption in 
the rock the cosmic-ray intensity was much reduced. 
The second group was kept unscreened in the cosmic- 
ray cabin which is built on the roof of the Institute, 
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while the third group was placed under a 2-cm. lead 
screen in this cabin. The shower-rates for the three 
positions were checked by means of three Giger 
counters in coincidence arranged in typical triangular 
array, and were found to be as follows : 


Position Rate of 3-fold coincidenc: 


in counter system (shower/m in.) 
In tunnel 0-06 
Unscreened in cabin 20 
In cabin under 2-cm. screen 14-0 


Palpable tumours were first detected in the 
screened mice ten weeks after inoculation, and five 
days later tumours also appeared in the unscreened 
cosmic-ray cabin mice as well as in the contro! group 
in the tunnel. These results were not conclusive, 
however, since nine weeks following injection the 
mice in all groups were found to be infected with 
B. pyliformis, confirmed at post mortem by the smal 
yellow lesions in the liver typical of this type of 
infection. The experiments, therefore, had to be 
discontinued. 

While the experiments were in progress, Dr. R. (; 
Minder, of the Radium Institute, Bern, kindly made 
observations for us of ths total ionization, expressed 
in terms of roentgens (*.) im each of the positions 
occupied by the different groups of mice. This was 
in order to give us an indication as to whether the 
total ionization could possibly be a factor influencing 
the results. According to Minder’s calculations, the 
results were as follows : 


46 jons/c.c./sec 

Cosmic-ray cabin 30 ions/c.c./sec 

Under 2-cm. screen in cosmic-ray cabin 23 ions/c.c./sec 
Since 1 r.= 2 x 10° ion/c.c., it would follow that : 

in the tunnel there was O-l4 = r./week 

and in the screened cosmic-ray cabin 0-007 r./week 


Tunnel 


Minder’s results confirm that the total ionization 
in the three localities appears to be biologically 
negligible. The estimate of 46 ions/c.c./sec. for the 
tunnel, where the control mice were kept, was un 
expected and further complicated the issue. It was 
assumed that the natural radioactivity of the rocks 
was responsible. This radiation would, however, 
be too low in energy to be capable of producing 
showers, or to be considered as cosmic radiation. 

It was decided to repeat the experiments under 4 
different set of conditions at sea-leve!. A building of 
light construction (free from iron girders, etc., whic! 
would have increased local shower production) was 
kindly placed at our disposal on the roof of the 
London School of Hygiene and Tropical Medicine 
Here the cosmic-ray shower intensity was smaller 
than at the Jungfraujoch by a factor of about 5 
and hence any effects sttributable to showers would 
be expected to be smaller. Mice which had received 
the same dose of varcinogen as given by Figge, and 
by us at the Jungfraujoch, were randomized and 
divided into five separate groups. These groups, con- 
sisting of 85 mice each, were screened by 0, 1, 2, 5 
and 10 cm. of lead respectively. Under these con 
ditions any effect due to showers would be expected 
to be more pronounced in groups 2 and 3, which were 
screened by 1 and 2 cm. of lead, since for these 
thicknesses the rate of showers emerging below the 
screens was much higher than for the other groups. 
In group 2 small palpable tumours appeared eleven 
weeks after inoculation, then in groups 1 and 4 
tumours appeared after 12-1 weeks. Group 3 took 
14-1 weeks to show tumours, and group 4 s> long # 
18 weeks. With the exception of group 4, the latent 
period between inoculation and the appearance of 
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tumours followed a random variation. In this respect 
our results differ from those of Figge. 

We are greatly indebted to Prof. A. von Muralt 
and his staff of the High Altitude Research Station, 
Jungfraujoch, and to Prof. H. E. Shortt, of the 
London School of Hygiene and Tropical Medicine, 
for placing laboratory facilities at our disposal. We 
are grateful also to Mr. Arnold Muller, University of 
Basle, for help in the maintenance of the mice, and 
in recording the relative cosmic-ray frequencies. 

E. P. GEORGE 
M. GEORGE 
JOAN BooTH 
E. 8. HorRNING 
Birkbeck College. 
University of London, 
and the 
Chester Beatty Research Institute, 
Royal Cancer Hospital (Free), 
London, 8.W.3. 
July 29. 
Figge, F. H. J., Science, 323 (March 28, 1947). 
*Ong, 5. G., Nature, 163, 244 (1949). 
’ Figge, F. H. J., Bull. School Med. Univ. Maryland. 33 (July 1948) 


Diffraction of Electrons in Graphite 


GRAPHITE is made up of plane layers of carbon 
atoms placed at the corners of regular hexagons. 
Lipson and Stokes! have shown by means of powder 
X-ray analysis that in most of the crystals the 
successive layers have the position ...ababa..., althous” 
about 15 per cent show the arrangement ...abcabcabc... 
Fig. 1). 

We have studied these structures with electron 
diffraction by transmission through single crystals. 
Using the method of Kossel and Moellenstedt*, we 
focused in the crystal a converging beam of 50-keV. 
electrons. As the reflexion can take place for angles 
of incidence a few degrees away from the Bragg 
angle, one observes diffracted beams (in the form of 
cones with their apex in the crystal) the inter- 
sections of which with the photographic plate are 
circles. Inside these circles the intwunsity varies 
periodically (because of Ewald’s pendular solution), 
and from the measurement of the period one can cal- 
culate the thickness of the crystal and the structure 
factor of the reflecting plane (McGillavry)’. 

The electrons scattered inelastically give rise to a 
continuous background on which Kikuchi lines 
appear, which may be used to determine the orienta- 
tion of the crystal with respect to the incident beam. 





Fig. 1. The different layers of carbon atoms: ————, layer a; 
.., layer c 
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Fig. 2 Diffraction of crystal 





Fig. 3. 


























Diffraction of crystal . . . abababeabeabe . . . 


Fig. 4. 


In Figs. 2, 3 and 4, we show respectively the 
diffraction for similar incident angles of a crystal of 
..ababab... a crystal of ...abababcbebe... and a 
crystal of ...abababcabcabc... layers. The difference 
is quite obvious. In Fig. 2, the spot on the upper 
left (221) is made up of regular interference bands ; 
the orientation of the crystal can be judged from the 
Kikuchi lines indexed. Fig. 3 is almost the same as 
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Fig. 2. In the spot (221), note that the bands are 
not regular, they are perturbed. If one calculates 
the structure factors for abab... and for ...bcbcbc..., 
the values rema’:: the same for most spots. For 
some, like (221), for example, there is a difference of 
phase only, and it is this difference which produces 
the perturbation. The difference in spreading of the 
bands of Figs. 2 and 3 is due to the thickness of the 
erystals, which can thus be determined with an 
accuracy of + one layer of carbon atoms. There 
are obvious differences between Fig. 4 and Figs. 2 
and 3, due to perturbations similar in principle to 
those of Fig. 2, and from the appearance of supple- 
mentary spots of indices (01%) or (11%), for example. 

I wish to thank Prof. J. Weigle, under whose 
guidance this work was done. 

JEAN HOERNI 
Institute of Physics, 
University of Geneva. 
July 1. 


Lipson and Stokes, Proc. Roy. Soc., A, 181, 101 (1942) 
Kossel and Moellenstedt, Ann. der Phys,, 36, 113 (1939). 
* MeGillavry, Physica, 7, 329 (1940). 


Order-Disorder Transition in Beryllium 
Oxyacetate Crystals 


WE have postulated that the weak transition which 
occurs in cubic crystals of beryllium oxyacetate at 
about 40°C. is a kind of order-disorder transition 
due to the simultaneous rotation of carboxyl oxygen 
atoms around the carbon-to-carbon bonds'. 

In order to see whether the postulate really fits the 
case, we have investigated the crystal structures of 
this substance in detail at different temperatures. 
The results seem to favour it, and a brief account of 
our investigations will be given below. 

As has been described in the previous communica- 
tion, crystals of this substance at temperatures above 
the transition range give a number of diffuse spots 
with considerable intensity. The Laue part of the 
scattering, however, should give the averaged struc- 
ture. The structure factors F(hk0) were calculated 
with two models, namely, (i) the carboxyl oxygen 
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atoms lying on the (110) planes ; and (ii) the oxygen 
atoms being statistically with equal weight one half 
on each side of the (110) planes. The results show 
that the observed structure factors obtained from 
the photographs taken at 60° + 1°C. can be sati« 
factorily interpreted in t-rms of model (ii). The 
electron density projection ulong the [001] axis shows 
the electronic clouds of the carboxyl oxygen atoms 
appearing on both sides of the (110) planes, though 
not resolved. 

As for the room temperature modification, satis 
factorily good agreement between the observed 
(16° C.) and calculated structure factors F(hkO) could 
not be obtained with a best set of parameter valves, 
and it was proved that any refinement of parameter 
values or the introduction of the anisotropic tempera 
ture factors could not improve the calculated F'(//() 
values. It is suggested, therefore, that the ordered 
state might be attained at a still lower temper 
ature. 

The observed intensity ratio of the two reflexions 
(135) and (315) at room temperature (16° C.) is found 
to be 100: 15, while with a perfect orders structure 
this ratio should be 100: 6. We have exmiained this 
intensity ratio J,,.//,,, at different temperatures 
with oscillation photographs taken with [110] as 
axis of rotation, using a low-temperature camera 
similar to that designed by Ubbelohde and Wood. 
ward’. It was observed that the ratio varies 
markedly with temperature and becomes about 
100 : 6 at 40°C. 

We have introduced a well-known long-range order 
parameter s to account for this change. The s-values 
obtained from the intensity ratios are plotted against 
temperature (see graph). With the value s = 0-74 
at 16° C., as obtained from the curve, all the calcu- 
lated structure factors F(hkO) show a better agree- 
ment with the observed ones. 

Details of the work, including theoretical treat- 
ment, will be published elsewhere. 


T. WATANABI 
Y. Sarto 
. H. Koyama 
Department of Physics, 
University of Osaka. 
June 10. 
' Watanabé, T., and Saito, Y.; Seki, S., Momotani, M., and Chihara 


H., Nature, 163, 225 (1949). 
* Ubbelohde, A. R., and Woodward, I., Proc. Roy. Sor.. A, 188, 358 
(1947). 


Lead Isotopes and the Age of the Earth 


My analysis' of the method of estimating the age 
of the earth’s crust from lead isotope ratios has been 
attacked by Holmes?*. 

Meanwhile, the paper by F. G. Houtermans® has 
come to my notice, and E. C. Bullard and J. P. 
Stanley‘ have published an entirely new analysis 
The last is far the most satisfactory, but the same 
difficulties survive; they are present in all the 
analyses, though stated and interpreted in different 
ways by the various authors. Mine is the only one 
that makes any use of the lead-208 data; and though 
it can be improved, the possibility of using thesé 
data is worth keeping in mind. 

Three of Holmes’s points can be dealt with briefly 
His (6) is obtained by misinterpreting natura 
logarithms as logarithms to base 10; consequently 
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the whole discussion from (6) to the middle of the 
next column has no basis. 

The ores analysed, again, are mostly indjvidual 
specimens, while the data of his Table 2 are means 
for at least thirty specimens. Hence the variation 
inferred from the ores of his Table 1 includes both the 
variation between regions and the variation within 
each region, and is not comparable with that inferred 
from Table 2. 

Holmes is right in saying that oc, varies from 
group to group; what could be taken as constant is 
the standard deviation of the original U*** con- 
entration (referred to Pb*®), and similarly for o,, ¢;. 
If c, is taken to refer to the original concentration, 
the left side of my (2) must be modified to 


tm) } ). 


The correction will not make much difference for 
Pb*** and Pb*®*, but may be serious for Pb*®’, 

| found that for ores of similar age Pb** was 
more closely correlated with Pb** than with Pb*®’. 
Holmes’s only comment on this is on the fact that 
me of the correlation coefficients found was negative. 
I have re-determined them, omitting specimens 4-8, 
9-11, and 12 as suggested in his latest discussion, 
and the results are 


No. 418! 


log o, + log [1 — exp {— k(t, - 


Ore number Pb**, Pb*’ ma, 
1, 2, 3, 5, 6, 7 +082 +0°84 
13-18 +0°70 +0-85 


These still suggest that in the original rocks U*** was 
more closely correlated with thorium than with 
U5; and, apart from mistakes in dating, the 
correlations in the second column should be near 1. 
Some other source of variation of Pb**? must be 
present ; it may be only error of measurement, but 
perhaps some real disturbance is present. I have 
no data on the variability, if any, of isotopic ratios 
in cereral. But in any case this result upsets any 
estimate of age that depends on the standard devia- 
tions for Pb*’, since these will be systematically 
inflated. Consequently I have not thought it worth 
while to recalculate my results. 

The poor correlation between Pb*** and Pb* will 
also affect the method of Houtermans. He determines 
s linear relation between them for rocks of similar 
age. For imperfectly correlated material the best 
linear equation for Pb** in terms of Pb*®’ differs 
from that for Pb**? in terms of Pb**, the ratio of 
the slopes being the square of the correlation coeffi- 
cient. The resulting ambiguity is serious. 

Bullard and Stanley proceed by converting the 
values for Pb?°* and Pb*? for each specimen into an 
equation of condition and solving by least squares. 


They are able to estimate an uncertainty for each. 


equation from independent evidence. After rejecting 
the Joplin and Austrian leads (9-11 and 12), they 
find tg = 3,290 + 200 m.y., and the residuals of the 
separate equations are consistent with the estimated 
uncertainties adopted at the outset. The method is 
much better than any previous one. Nevertheless 
they find that if the Joplin and Austrian leads are 
retained the estimate of ¢, will be much less than 
2,600 my. 

All the attempted solutions, therefore, rest on the 
treatment of these two data. Bullard and Stanley 
have combined a few of the equations, and thirteen 
survive. They remark: “It is unsatisfactory that 
the result is obtained only after rejecting 2 equations 
out of 13. It is most desirable that further lead 
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ores be examined to see how common _ such 
exceptions are. Until they have been shown to be rare, 
or to occur only in some well-defined class of cases, 
it will remain possible that the apparent agreement 
of the 11 concordant values is the exception, and that 
the deviation of the remaining 2 is the rule. Little 
further can profitably be said about the matter till 
more data are available.’’ Holmes appears to have 
no qualms about the rejection. I would put the 
matter more strongly than Bullard and Stanley. 
Holmes’s hypothetical explanation of how the large 
deviations may have arisen rests on no independent 
evidence, and leaves it in doubt whether disturbances 
of the types he suggests may have affected all the 
apparently concordant determinations in the same 
sense; his suggested explanation reinforces, rather 
than reduces, the suspicion that there may be some 
systematic error. My own attitude has been stated 
fully elsewhere*. I consider that when a set of resid- 
uals contains some larger than would be expected 
on the normal law of error, rejection for this reason 
alone is always liable to lead to a great under- 
estimate of uncertainty, and that the only satis- 
factory method is to collect sufficient data to 
determine the actual law of error and allow properly 
for the departure from the normal law. As a tempor- 
ary expedient it is best to compute an uncertainty 
from the whole of the data as they stand. There is 
no infallible way of testing for systematic error ; 
the most often useful one is to compare determinations 
by totally different methods. 
HAROLD JEYFREYS 
St. John’s College, 
Cambridge. 
Sept. 22. 

* Nature, 162, 822 (1948). 
* Nature, 163, 453 (1949). 
* Z. Naturforsch., 2a, 322 (1947). 
* Ver. finn. geodat. Inst., No. 36, 33 (1949). 
*“Theory of Probability”, 187 and 268 (1948). 


A Statistical Analysis of the Size of 
Cyrtoidea in Albatross Cores from 
the East Pacific Ocean 


SomE years ago’?, I introduced a new statistical 
distribution function for the description of the 
strength properties of materials. Recently, this 
function has been used for the statistical representa- 
tion of fatigue failures in solids*. Meanwhile, I have 
applied it to a number of distribution problems in 
different fields, in many cases with a surprisingly close 
agreement. 

Dr. Gustaf Arrhenius, working on submarine cores 
raised by the Albatross expedition from great depths 
in the eastern Pacific Ocean, suggested an application 
of the formule to the size of Radiolaria in the cores. 

The distribution function may be written 


a ] exp { . ad Tu)™ | ; 
ro J 
where P is the probability that the size of an individual 
is equal to or less than x, and the parameters 7y, 2, and 
m are to be determined from the observations. In 
order to find out if this distribution law applies to 
the population in question, one plots the observa- 


tions with the co-ordinates log.log and log 


= 
1—-P 


(x — ty). If the correct value of zy, is chosen, the 
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observations will fall on a straight line, with the 
inevitable deviations due to sampling errors. 

Sometimes the distribution is complex, that is, a 
superposition of two or more simple distributions 
following the same formula but with different para- 
meters. In such cases, the distribution can be 
analysed into its components. 

The first attempt to apply this method to 
Radiolaria in submarine cores was made with the 
Albatross Core No. 41 from station 6] in the East 
Pacific Ocean at lat. 3° 20’ N., long. 97° 53’ W. 
For reasons to be stated in a subsequent paper, the 
species Cyrtoidea was chosen as test object. At thirty- 
iwo different depths, 4 cm. to 452 cra. from the top 
of the core, approximately a hundred specimens from 
each sample were taken at random and measured. 
The measurements were made with great care by 
Dr. C. Jungk, as is evident from the small sampling 
errors obtained. 


Sample No. 41.090 


Number of specimens Number of specimens 


Length —__—_—__--———_———_ Length ~-- ~-— 
in Calculated | Observed in Calculated Observed 
20- 3-0 ; 130- 90-7 91 
30— 15°9 15 140 93-0 92 
40- 20-0 29 15 94-7 95 
50- 41-0 41 160 96-1 98 
ce ba 51-7 52 170 97-2 98 
70- 60-8 62 180- 98-1 vo 
sO- 68-5 69 190—- 98-8 99 
90- 74-9 74 200- 3 99 | 
100- 80-1 80 210- 99:7 vo 
110- 84:4 a4 220- 100-0 100 
120 87-9 88 


Of all the samples, about 20 per cent showed a 
simple distribution according to the formula. The 
observations are very closely represented by the 
formula (see the accompanying graph and table, 
which give the data for sample No. 090, taken at a 
depth of 90 cm. below the top of the core). 








co kt leg (x-Tfojle la 20 


The remaining samples gave a complex distribution, 
composed of two simple distributions. 

With very few exceptions, the values of zy are 
multiples of 3-75. This value, zy, represents the 
smallest of all the specimens, the probability of a 
value less than zx, being zero. 

Finally, it should be emphasized that this pro- 
cedure is a real microtest, as the quantity of sediment 
required for each sample is only a few milligrams. 

W. WErBULi 

Bofors, Sweden. 

Oct. 14. 


' Weibull, JV A’s Handl., No. 151 (1939). 
* Weibull, 7VA’s Handl., No. 153 (1939). 
* Weibull, 7'rans. Roy. Inst. Tech. Stockholm, No. 27 (1949). 
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Absorption of Ultra High-Frequency Radio 
Waves in Organic Liquids 


THe anomalous absorption of radio waves of 
wave-lengths lying between 50 cm. and 1 metre was 
observed long ago by Drude’, Romanoff? and others, 
Romanoff studied the absorption in some alcohols 
at about 16°C. in the region A = 57-88 cm., and 
observed some absorption peaks in this region in each 
case. Later on, Mizushima® studied the absorption 
of continuous radio waves of wave-length ? = 6-] 
metres by glycerine, a few alcohols, ether and 
acetone at different temperatures, and observed 
absorption peaks at low temperatures in all cases 
except in the latter two liquids, which did not show 
any absorption even at — 69°C. The results thus 
tend to show that the phenomenon is not necessari!) 
exhibited by liquids having polar molecules. 

We have investigated this question more thorough|, 
using continuous radio waves of wave-lengths 55 
100 cm., in view of the fact that this phenomenon 
has a bearing on theories put forward recently to 
explain the origin of new lines which appear in the 
Raman spectra when some organic liquids ar 
solidified. 

Using a commercial General Radio type 857-4 
ultra high-frequency oscillator, the results shown in 
the accompanying graph were obtained for benzene 
carbon tetrachloride, glycerine, acetone and xylene 
at about 31°C. A tuned crystal detector provided 
with a microammeter was used for measuring the 
absorption, and the glass cell containing the pur 
liquids was placed between the end of a vertical 
aerial connected to the oscillator output and the 
detector. The slight absorption shown by the glass 
cell was taken into account in calculating J,/J, the 
ratio of the currents in the tuned detector without. 
and with, the absorbing liquid respectively. The 
results show that there is no absorption in the cass 
of benzene and carbon tetrachloride in this region. 
whereas acetone and glycerine exhibit absorption 
maxima. The results for glycerine agree closely with 
those obtained by Mizushima in his later work‘, in 
which radio waves of wave-length about 58 cm. wer 
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ysed. He also observed an absorption peak in the 
ease of glycerine at about 30°C. for % = 57-8 cm. 
Xylene, containing a mixture of three types of mole- 
cules, shows almost a continuous absorption which 
nereases towards higher frequencies. 

The results suggest that different polar molecules in 
the liquid state exhibit anomalcus absorption in differ- 
ent radio-frequency regions, and non-polar liquids do 
how this phenomenon. They aiso give an idea 

order of frequencies of rotational oscillations of 
molecules in the intermolecular field in the 
iauid. In the Raman effect this vibration would 
produce shifts ranging from 0-02 to 0-01 cm... If 
the intermolecular field increases on solidification, 
the shift may increase at most to about 1 cm.~}. 
Hence the new Raman lines which are observed to 
ie in all the cases in the region from 20 cm.“ to 
i80 em.~? cannot be due to such oscillations. It is 
still more unlikely that similar oscillaions of non- 
polar molecules would give rise to new naman lines 
in this region. The observed Raman lines are there- 
fore produced by some other causes. 

These investigations are being continued with 
various liquids at different temperatures, using wave- 
lengths of various ranges. 


not 
if thre 


lar 
polar 
i 
} 


S. C. SrmrKar 
S. N. Sen 


Indian Association for the Cultivation of Science, 
Optics Department, 
210 Bow-Bazar Street, 
Calcutta. 
July 21. 


Drade, P., Wied. Ann., 58, 1 (1896). 

Romanoff, W., Ann. der Phys., 69, 125 (1922). 

‘Mizushima, S., Sci. Pap. Inst. Phys. and Chem 
5, 201 (1927). 

‘Mizushima, S., Sei, Pap. Inst. Phys. and Chem. Research (Tokyo), 9, 
209 (1928). 


Research (Tokyo), 


Stereoisomerism of symm-Dibenzcycloocta- 
diene and the Salicylides 


MoLecuLes of the type of symm-dibenzcyclo- 
octadiene (I) are probably able to exist in two 
stereoisomeric forms, a rigid trans form (Ia), and a 
mobile cis form (1b) which can assume a variety of 
configurations. The two would be interconvertible 
only by breaking and reforming a C—C bond. This 
novel type of isomerism was first suggested by F. 
Héhn' to explain the supposed existence of two 
disalicylides (II). Such stereoisomerism was described 
in some detail by W. Baker, R. Banks, D. R. Lyon 
and F. G. Mann? in connexion with the form of (I) 
prepared by the action of sodium upon o-xylylene 
dibromide, and this hydrocarbon was shown by 
X-ray crystallographical methods (Dr. E. M. David- 
son?) to possess the centro-symmetrical trans structure 
la). 

It has recently been suggested by A. Schénberg? 
that the two forms of disalicylide (II) owe their 
existence to the fact that the ester linkages possess 


& certain amount of double-bond character in the 
Oe 
: Dd 
bridge C—O bonds, —C=O but it seemed to us 


probable that this would favour the cis configuration 
of the molecule (as Ib), but not the trans structure 
(as Ia) which would be highly strained and unlikely 
to exist. 


These conclusions are supported by a re- 
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la 
CcoO—O 
1s 
y = 
u 
investigation of the supposed disalicylides, and in view 
of the several suggestions which have been. made 
with regard to their structure, it is desirable to 
record certain new facts which have come to light. 

RK. Anschiitz‘ has described crystalline «- (m.p. 
213°) and 8- (m.p. 199-200°) forms of disalicylide. 
We have confirmed the production and properties 
of the 8-compound, but find that the «-form, however 
prepared, has m.p. 233°; G. Schroeter’ found that the 
melting point of the «-form was 234°. Both «- and 
8-forms are shown to be salicylides, (O.C,H,.CO),, 
by analysis, by hydrolysis with 2N sodium hydroxide 
which gives at least 90 per cent yields of salicylic 
acid, and by reaction with benzylamine to give 
salicoylbenzylamide in 95 and 89 per cent yields 
respectively. Molecular weight determinations with 
pure specimens have confirmed earlier findings that 
the «-form (m.p. 233°) is a disalicylide (molecular 
weight 240), but, contrary to previous work, prove 
conclusively that the §-form is, in fact, trisalicylid: 
(O.C,H,.CO), (molecular weight 360). 

The accompanying table gives our results for the 
a- and §-salicylides, and those of previous workers 
for the §-salicy'ide. 

Molecular weights of a- and £-salicylides 








Previous 
| Solvent New values values 
(average) 
| Benzene | 
(ebullio- | | 
scopic) }a=226 | B= 352 | a: 8 = 2:3-11 | 6 = 2796 
Chloroform 
(ebullio- 
scopic) |» 250 |,, 370 * 2:2-06 238 
Dioxan 
(ebullio- 
| scopic) |», 256¢ | ,,  373¢ | 2:2-01 - 
(2684) | (3904) | 
Dioxan } 
(eryoscopic) | ——y - 359¢ | a 2646 
| (362f) | 
Camphor | | 
(Rast) —y an 3514 - 2588 
Phenol | 
(eryoscopic) — _ |» 2750 
Phenol | | 
(eryoscopic) _ 2606 


« Einhorn, A., and Pfeiffer, H., Berichte, 34, 2952 (1901) 

6 Anschiitz, L., and Mayer, A., J. Pract. Chem., 159, 343 (1942) 

¢ Calculated using constant of 3130 given by Anschiitz, L., and Broeker 
W. (quoted by Herz and Lorentz, ref. d). 


@4Calculated using constant of 3270 given by Herz, W., and Lorentz, 
E., Z. physikal. Chem., 140, 414 (1929). 

¢ Calculated using constant of 4950 given by Anschiitz, L.. and Broeker 
W., Berichte, 59, 2847 (1926). 

J Calculated using constant of 5010 given by Herz, W., and Lorentz 
E., loc. cit. 

¢ a-Salicylide too sparingly soluble for reliable determination. 

a Determination by Drs. G. Weller and F. B. Strauss, Oxford. 
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A complete X-ray investigation of trisalicylide is 
being undertaken by Dr. H. F. Kay, of the H. H. 
Wills Physical Laboratory of this University. The 
molecule of trisalicylide is mobile, and is structurally 
related to that of symm-tribenzcyclododecatriene® ; 
some of the configurations which could be assumed 
by this type of molecule have already been illustrated’. 
There is thus only one known disalicylide, and its 

high dipole moment (see following letter) proves that it 
possesses the folded cis form (as Ib) in which the strain 
is minimal. Disalicylide, therefore, is a cis molecule 
and symm-dibenzcyclooctadiene a trans molecule of the 
type under discussion; but no case is yet proved 
of a single substance of this kind existing in both 
cis and trans forms. Stereoisomerides are being sought 
of these and structurally related molecules, including 
the disulphonylides (O.C,H,.SO,), and the di- 
anthranilides (NH.C,H,.CO),. The configuration of 
symm-dibenzcyclooctatetraene*, the diolefinic analogue 
of (I), is not known, but it must almost certainly 
be the cis form (as Id); if so, catalytic reduction 
which gi-cs trans-symm-dibenzcyclooctadiene* (Ia) is 
accompanied by a change of configuration, but rupture 
of a C—C bond is not necessarily involved. Tetra- 
benzcyclooctatetraene (tetraphenylene) has been 
shown to possess the wholly cis configuration of the 
cyclooctatetraene ring’. 

Witson BAKER 

W. D. Otis 

T. S. ZEALLEY 
University, Bristol. 

July 20. 


' Private communication to Anschiitz, R.; see Richter-Anschiitz, 
“Chemie der Kohlenstoffverbindungen", 2, Pt. 2, 393 (12th edit., 
1935). 

* J. Chem. Soe., 27 (1945). 

* J. Chem. Soe., 891 (1948). 

* Berichte, 52, 1880 (1919); later references to the disalicylides are 
ref. 5 and Anschiitz, R.,J. Pract. Chem., 105, 158 (1922); Anschiitz, 
R., and Riepenkréger, K., Annalen, 439, 4 (1924); 4 nschitz, L., 
and Neher, R., J. Pract. Chem., 159, 264 (1941); Kohlrausch, 
K. W. F., J. Pract. Chem., 159, 268 (1941); Anschiitz, L., and 
Mayer, A., J. Pract. Chem., 159, 343 (1942); Kahovec, L., and 
Kohirausch, K. W. F., Monatsh., 74, 333 (1943); Anschiitz, L., 
and Neher, R., Berichte, 77, 634 (1944); Anschiitz, L., and Gross, 
G., Berichte, 77, 634 (1944). 

* Berichte, §2, 2227 (1919). 

* Fieser, L. F., and Pechet, M. M., J. Amer. Chem. Soc., 68, 2577 (1946). 

* Karle, I. L., and Brockway, L. O., J. Amer. Chem. Soc., 66, 1974 
(1944). . 


Dipole Moments of the Salicylides 


Tue electric dipole moments of the a- and §- 
salicylides (assumed to be disalicylides) were found to 
be 6-27 and 2-42 D. respectively in benzene solution. 
The solutions showed no change of polarization with 
time. The former, being definitely a disalicylide, may 
therefore be given the cis configuration (cf. Ib above). 
Baker, Banks, Lyon and Mann! have shown that the 
geometry of this form of ring is variable, but the 
configuration (Ib) is the most likely because the 
resonance energy will then be a maximum (ef. 
Marsden and Sutton*). The moment of the compound 
should then be approximately the resultant of the 
two lactone group moments (each of 4-12 D.*) at an 
angle 6, which can be calculated if the angles and po 
are known (see diagram). The angles Ph—C—O and 
Ph—O—C may each be assumed to lie between the 
limits of 109-5° and 120°. Since the rest of the 
geometry of the molecule is determined by the 
benzene rings, 9 = 64-5—-70-5°. » may be obtained 


from a molecular—orbital calculation’ and is found to 
be c. 27°. 6 is therefore 82—86°, and the calculated 
moment is 6-2—6-0 D. 
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The moment of the $-compound is too large for 
the trans configuration of the disalicylide ring, evep 
though atom polarization might give rise to a con 
siderable apparent moment*:*; but the observation 
(vide supra) that the compound is trisalicylide makes 
an explanation possible. The observed moment 
now becomes 2:97 D. Of the configurations shown 
by Baker et al. for a similar ring system, the moment 
of 2 A. is likely to be too small and that of 2 D. may 
be much too large; the compound probably exists 
mainly in configurations more closely allied to 2B. 
and 2C. In these the lactone groups can be nearly 
coplanar without getting in each other’s way. 
P. G. EDGERLEY 
L. E. Surron 

Physical Chemistry Laboratory, 

University, Oxford. 
July 20. 
* Baker, W., Banks, R., Lyon, D. R., and Mann, F. G., J. Chem. Sx 
28 (1945). 

* Marsden, R. J. B., and Sutton, L. E., J. Chem. Soc., 1383 (1936) 

* Orgel, L. E., private communicatioa. 

*Coop, I. E., and Sutton, L. E., J. Chem. Soc., 1269 (1938). 

* Davidson, N. R., and Sutton, L. E., J. Chem. Soc., 347 () 939) 


Mesomeric Polarizations of Ketens 


Since the literature contains only one experimental! 
determination of the dipole moment of a keten 
derivative, namely, that by Hannay and Smyth! of 
the parent member of the series, studied as a gas, 
we desire to record the following results obtained 
from solutions in benzene at 25°. They represent 
part of a programme which has had to be interrupted 
and cannot be resumed for some time. 


Total Pn. at Molecular Apparett 

infinite dil. refraction moment 
Diphenylketen 138 c.c. 62 c.c. 1-9,D 
Mesitylphenylketen 143 ¢.c. 73°5 c.c. 1°8,D 
Dimethylketen 91 c.c. 20-2 c.c. 18D 


It will be noted that in the three instances for which 
comparable figures now exist, the moment of the 
keten is less than that of its related ketone. 


Parent Dimethy!]- Dipheny! 
Keten 1-45' 1°85 1:9, 
Ketone 2°27 * 2-7,° 3 
Ou —0°8 —0°9 —1°1 


Further, 5u is of the same order for each pair. The 
existence of such permanent reversed polarizations, 
acting in opposition to those expected for an un- 
perturbed carbonyl-containing structure, was ex- 
plicitly forecast by Ingold‘ in 1934, when he formu- 
lated mesomeric states for 1 : 2-dienes generally as 
A LF Fa C, and cited the ketens, inter alia, as specific 
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cases. The discussion on keten itself by Hannay 
and Smyth!, although using a slightly different term- 
inology, utilizes essentially the same conception. 
‘Resonance’, therefore, provides an acceptable qual- 
itative explanation of the present and other® physical 
together with the more outstanding of the 
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facts 
chemical reactions of the class*. 
A. A. Huxkrns 
R. J. W. Le FEvre 


Chemistry Department, 





University of Sydney. 


July 18. 
Hannay and Smyth, J. Amer. Chem. Soc., 68, 1357 (1946) 
Hurdis and Smyth, J. Amer. Chem. Soc., 65, 89 (194§). 


Faraday Soc. List, Appendix to Transactions, 30 (1934) 

‘Ingold, Chem. Rev., 15, 225 (1934) 

Beach and Stevenson, J. Chem. Phys., 6, 75 (1938) 
Williams, J. Chem. Phys., 16, 552 (1947) 

‘Organic Chemistry” (1914) (2nd edit 


Halverson and 


Gilman 1943) 


Synthesis of 4Methylsafranal 


SAFRANAL (I) and its glycosidic precursor picro 
crocin (the bitter principle of saffron)! have been 
shown by Kuhn, Moewus and Wendt? to play a 
remarkable part in controlling the sexual character- 
istics of the hermaphroditic green alga Chlamydomonas 
eugametos f. synoica. It was demonstrated that the 
glycoside acted as a gynotermone for the organism 
(that is, caused the cells to become female), the 
minimum quantity required being 10* molecules per 
cell. On the other hand, safranal (I) acted as a male 
termone (androtermone), the effect being observable 





at a far greater dilution, only 10 molecules per cell 
being required. The closely allied compound, 4- 
hydroxy-8-cyclocitral, was also observed to act as an 
androtermone’. 

Safranal itself has been synthesized in very poor 
yield by the direct dehydrogenation of §8-cyclocitral, 
the product being isolated as a semicarbazone of 
85 per cent purity‘. A further synthesis envisaged 
by Karrer and Ochsner® has not proved successful. 
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In the course of an investigation of the Diels—Alder 
reaction between acetylenic aldehydes and conjugated 
dienes, the condensation between tetrolaldehyde and 
|: 1 : 3-trimethylbutadiene was studied. This yielded 
the eyclic aldehyde (II), which is readily converted 
to 2:4: 6-trimethylbenzaldehyde ; this latter was 
found to be the main product if the reaction be 
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carried out at higher temperatures. On treatment of 
(II) with a trace of sulphuric acid in methanol, a 
facile rearrangement occurred, and 4-methylsafranal 
(III), boiling point 80-85° (bath temp.)/0-2 mm. 
mercury (found: C, 80-6; H, 9°75; C,,H,O 
requires C, 80-45; H, 9-8 per cent) was produced in 
good yield. The absorption spectrum exhibited a 
maximum at 3080 A. (c 10,500). The aldehyde 





was characterized by the formation of a semi- 
carbazone (m.p. 157°) and a 2: 4-dinitrophenyl- 


hydrazone (m.p. 195°). 

In view of the biological work mentioned above, it 
is obviously of great interest to determine whether 
(III) acts as a termone; this would throw light on 
the specificity of the molecular architecture associated 
with this type of activity. 

Full details will be published elsewhere. We wish 
to thank Sir Ian Heilbron, Prof. E. R. H. Jones and 
Dr. R. A. Raphael for their interest in this work. 
One of us (J.C. L.) thanks the Durham County 
Education Committee for a major university scholar- 
ship, and the other (F. S.) the Department of Scientific 
and Industrial Research for a senior award. 

J. C. Lunt 
F. SONDHEIMER 
Department of Organic Chemistry, 
Imperial College of Science and Technology, 
London, 8.W.7. 
July 27. 
* Kuhn, R., and Winterstein, A., Ber., 67, 344 (1934). 
* Kuhn, R., Moewus, F., and Wendt, G., Ber., 72, 1702 (1939 
* Kuhn, R., and Léw, I., Ber., 74, 219 (1941). 
*Kuhn, R., and Wendt, G., Ber., 69, 1549 (1936) 
* Karrer, P., and Ochsner, P., Helv. Chim. Acta, 30. 2092 (1947 


Reactivity of 4Substituted Heterocyclic 
Nitrogen Compounds 


For some considerable time we have been engaged 
in a study of the relative reactivities of derivatives of 
cinnoline, quinazoline and quinoline containing a 
series of identical substituents attached to (C,. 
Although the results of this work appeared to be 
clear-cut and to lead to certain clearly formulated 
conclusions, they were nevertheless equivocal in 
so far as they were essentially based on qualitative 
or semi-quantitative observations and not on kinetic 
measurements. 

In a recent paper, Longuet-Higgins and Coulson! 
have calculated the electron densities for (among 
others) these three ring-systems. Calculations of this 
sort will be welcomed by organic chemists interested 
in the chemistry of nitrogenous heterocyclic com- 
pounds; and, correspondingly, the mathematical 
burden involved in making such predictions will be 
more readily undertaken if it is known that they are 
likely to be the subject of experimental test. 

There is a very satisfactory degree of agreement, 
over a wide range of 4-substituted derivatives of 
these heterocyclic types, between the order of re- 
activity indicated by our experiments and that pre- 
dicted by the calculations of Longuet-Higgins and 
Coulson. Details will be published elsewhere ; but the 
position may be summarized by saying that the 
experimental evidence is concerned with (i) the rela- 
tive order of basic strengths of derivatives of the 
three heterocyclic types?; (ii) the location of the 
basic centres of cinnoline and quinazoline deriva- 
tives**.5; and (iii) the relative order of reactivity 
of derivatives carrying identical 4-substituents as 
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observed in acid hydrolysis (conversion of 4-chloro- 
and 4-phenoxy-derivatives into 4-hydroxy-com- 
pounds) and in various. replacement reactions 
(conversion of 4-chloro- into 4-methoxy-, 4-phenoxy- 
and 4-anilino-derivatives ; conversion of 4-phenoxy- 
into 4-amino-compounds). 

J. S. 

J.C. 


MORLEY 
E. Smreson 
Medical Research Council 
Group for Research in Chemotherapy, 
Department of Organic Chemistry, 
University of Manchester. 
July 22. 

Longuet-Higgins and Coulson, J. Chem. Soc., 
* Keneford, Morley, Simpson and Wright, J. Chem. Soe., 
* Atkinson and Simpson, J. Chem. Soe., 808 (1947) 

* Simpson, J. Chem. Soc., 1653 (1947). 

Morley and Simpson, /. Chem. Soc., 


971 (1949). 
1356 (1949). 


360 (1948); 1354 (1949), 


A Source of Error in Amino-Acid Analysis 


THE quantitative determination of amino-acids in 
proteins and tissues generally involves hydrolysis of 
the latter with acids, usually hydrochloric acid at a 
strength of about 6 N under a reflux condenser (about 
108° C.) for 20-40 hr., or in a sealed tube at 120° C. 
for 10-12 hr. 

In the last century it was shown by Strecker' and 
by Wulff* that purines are decomposed when heated 
with acid at high temperatures, giving rise to glycine, 
formie acid, carbon dioxide and ammonia. This 
reaction, represented for the case of guanin by the 
equation : 
C,N,H,O 


7H,O — CH,NH,COOH + HCOOH + 


2C0, + 4NH,, 


does not appear to be very widely known, although 
it has been made use of occasionally by chemists 
interested in purines and related substances, for 
example, by Abrams, Hammarsten and Shemin’, to 
determine the position of labelled carbon in guanin. 
Although Strecker and Wulff both used temperatures 
of about 180° C. in their experiments, we find that 
the reaction proceeds at lower temperatures, and that 
it is almost complete after 6 hr. at 120°C. Under 
these conditions, therefore, nucleic acids, which con- 
tain both adenine and guanine, will give rise to 
glycine, and when appreciable amounts of nucleic 
acid are present, as is often the case, serious errors in 
the amino-acid analyses may result. For example, 
we may consider the analyses of the LZ. coli bacterio- 
phage 7. Polson and Wyckoff‘ find that after 
hydrolysis with 20 per cent hydrochloric acid, the 
glycine content of this bacteriophage is 7-34 per cent 
of the total amino-acids found. Its desoxyribose 
nucleic acid content is probably the same as that of 
the closely related 7’, bacteriophage, namely, 37 per 
cent by weight’. Assuming that the purines and 
pyrimidines in the nucleic acid are approximately 
equivalent (as in thymus nucleic acid), the purines 
alone could account for some 6 per cent glycine, that 
is, about 80 per cent of the total glycine found. The 
nucleic acid content of bacteriophages is exception- 
ally high, but many other analyses have been re- 
ported in which the nucleic acid glycine should be 
taken into account when computing the glycine con- 
tent. These include some carried out on whole 
bacteria*".’-*, yeast cells®, influenza viruses A and B"®, 
tobacco mosaic virus", and investigations on the 
glycine content of whole chick embryos". 
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In general, it would seem that the simples: way 
of avoiding trouble from this source would be to 
remove the nucleic acid before hydrolysis. 

Roy MARKHAM 
Joun D. Smita 
Plant Virus Research Unit. 
Agricultural Research Council, 
Molteno Institute, 
Cambridge. 
July 28. 

‘ Strecker, A., Annal. der Chem. u. Pharm., 146, 142 (1368 
* Wulff, C., Z. physiol. Chem., 17, 468 (1893). 
* Abrams, R., Hammarsten, E., and Shemin, D., J. Biol. Chem. 173 

429 (1948). 
* Polson, A., and Wyckoff, R. W. G., Science, 108, 501 (1948 
* Cohen, 5. 3., and Anderson, T. F., J. Exp. Med., 84, 511 (1 
® Gm. M. A., Salle, A. J., and Dunn, M. S., Arch. Biochem.. 8, 47 

»). 

’ Polson, A., Biochim. Biophys. Acta, 2, 575 (1948). 
* Proom, H., and Woiwod, A. J., J. Gen. Microbdiol., 3, 319 (i949 
* Ehrensrird, G., Sperber, E., Saluste, E., Rew, L., and Stjernholm 

R., J. Biol. Chem., 168, 759 (1947). 
” Knight, C. A., J. Exp. Med., 86, 125 (1947). 
" Knight, C. A., J. Biol. Chem., 171, 297 (1947). 
* Patton, A. R., J. Nutrition, 18, 123 (1937) 


A Radivactive Tracer Method for the Analysis 
of Mixtures of Short-lived Free Radicals 


Tus note gives a brief account of a radioactive 
tracer technique for the detection and estimation of 
the short-lived aliphatic free radicals; it is being 
used in both dynamic and static experiments. In a 
different way, radioactive indicators have previously 
been used in the study of free radicals by P. A 
Leighton', who succeeded thus in refining the mirror 
technique of Paneth and Hofeditz. 

The free radicals are allowed to react with iodine 
labelled with 8-day iodine-131, and the resulting 
alkyl iodides. likewise labelled, are frozen out in 
liquid air. At the conclusion of the experiment, 
excess iodine is removed, and about 1 c.c. of carrier 
for each of the alkyl iodides involved is added. After 
separation by fractional distillation, and conversion 
of each fraction into silver iodide, simple §-particle 
counts give directly the relative proportions of the 
various radicals initially present. 

In the dynamic experiments, propyl! radicals have 
been made by the ‘sodium flame’ technique of Polanyi 
by the reaction of the vapours of propyl bromide 
and sodium. After passage through a furnace tube 
at a known temperature, iodine vapour is injected 
into the gas stream, and the products finally frozen 
out. With the furnace cold, activity is found only 
in the propyl iodide fraction; at 400° C., however, 
roughly equal activities are found in the methy! 
iodide and propyl! iodide fractions. From measure- 
ments at different temperatures, a value for the 
activation energy for the decomposition reaction : 

C,H, — C,H, + CH, 
can be obtained; preliminary results yield a value 
of 19 k.cal./mole. 

We are also investigating the photodecomposition 
of ketones in a static system by the method of Gorin’, 
elaborated by the use of radioactive iodine. So far, 
we have examined the ratio of methyl to ethyl 
radicals in the primary products of the low-tempera- 
ture photolysis of methyl ethyl ketone. Using light 
of wave-length 2537A., results so far obtained 
indicate that reaction (1) is more probable than 
reaction (2), although the ratio of the alkyl radical 
yields is only of the order of 2-5 to 1. 
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CH,-CO + C,H,: (1) 


4/8) 


CH,-CO-C,H, 
\ 
C,H,-CO- + CH,- (2) 


A preliminary investigation at a longer wave-length 
(about 3100 A.) indicates that this ratio then be- 
comes considerably greater. 

The method is obviously of general applicability, 
and is being extended to the investigation of other 
free radical reactions; a fuller report will be pub- 
lished elsewhere. Our thanks are due to Prof. F. A. 
Paneth for his continued interest, and to the Isotope 
Division, Atomic Energy Research Establishment, 
Harwell, for the supply of radioactive material. 

R. W. DurHAM 
G. R. Martin 
H. C. Sutron 
Londonderry Laboratory for Radiochemistry, 
Durham. 
July 26. 

Leighton, P. A., J. Amer. Chem. Soc., 58, 448 (1936). See also 
Burton, M., Ricci, J. E., and Davis, T. W., ibid., 62, 265 (1940), 
and Harris, G. M., and Tickner, A. W., J. Chem. Phys., 15, 686 
(1947). 

*y. Hartel, H., and Polanyi, M., Z. physik. Chem., B, 11, 97 (1930). 
‘Gorin, E., Acta Physicochimica U.R.S.S., 8, 513 (1938). 


Chromic Acid Oxidation of Ethyl Alcohol 


In connexion with a problem of biosynthesis, we 
had occasion to prepare a sample of ethanol in which 
some of the «-hydrogen atoms were replaced by 
deuterium. This was done by heating propionic acid 
with deuterium sulphate, recovering the labelled 
propionic acid and treating its silver salt with bromine 
in carbon tetrachloride ; the resulting ethyl bromide 
was hydrolysed by heating with water or with aqueous 
silver sulphate. Absence of deuterium from the 
methyl group of this alcohol was proved by oxidation 
to acetic acid with aqueous potsssium permanganate. 
The silver salt of this acetic acid contained very little 
deuterium (0-03-0-06 per cent excess), and this was 
not due to exchange with the aqueous medium during 
oxidation, for a parallel experiment on ordinary 
ethanol in a heavy water medium also afforded 
deuterium-free silver acetate. Analysis of the labelled 
ethanol as ethyl 3: 5-dinitrobenzoate indicated a 
deuterium excess of 40 ‘atom per cent’ on the two 
x-hydrogen atoms. The sample was thus a mixture 
of CH,CH,OH, CH,CHDOH and CH,CD,OH. 

Some of this ethanol was oxidized with aqueous 
chromic acid, and acetaldehyde was isolated as the 
p-nitrophenyihydrazone. Analysis of this derivative 
indicated, surprisingly, that the acetaldehyde con- 
tained 60 per cent of CH,CDO. The unlikely possi- 
bility that intramolecular shift of deuterium to the 
methyl group had occurred during oxidation was 
eliminated by oxidizing part of the acetaldehyde to 
acetic acid: the derived silver acetate was free from 
deuterium. In three ‘oxidation experiments on the 
ethanol (two with chromium trioxide and one with 
sodium dichromate-sulphuric acid) the deuterium 
content of the acetaldehyde was much the same 
58-62 per cent CH,CDO). 

Ethanol recovered from an oxidation showed little 
change in isotopic content (38 atom per cent excess 
deuterium in the «-positions, compared with the 
original 40). However, when acetaldehyde containing 
27-1 per cent CH ,CDO was treated with warm chromic 
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acid, the acetaldehyde recovered contained 32-6 per 
cent CH,CDO, although the proportion of aldehyde 
oxidized seemed relatively small. 

It is clear that CH,CHO is destroyed considerably 
faster by chromic acid than is CH,CDO. This effect 
may be largely responsible for the remarkable 
‘deuterium enrichment’ in the oxidation of ethanol 
to acetaldehyde; but it is still possible that prefer- 
ential elimination of hydrogen may take place at 
some stage of acetaldehyde formation. 

The experiments will be described elsewhere in 
detail. We are indebted to Miss Marie-Louise Beeck- 
mans for help with deuterium analyses. 

J. W. CorRNFORTH 
G. PopsAK 
National Institute for Medical Research, 
London, N.W.3. 
July 28. 


Synthesis of a Physiologically Active Com- 
pound of the Pellitorine Structure 


PELLITORINE, isolated from the roots of pellitory. 
Anacyclus pyrethrum, has aroused renewed interest 
since it has been shown to possess insecticidal activity. 
It has been stated by Jacobson! to possess a ‘knock- 
down value’ against house-flies equal to, and a 
toxicity somewhat more than half, that of the pyre- 
thrins tested at the.same concentration. Pellitorine 
(m.p. 72°) was shown by Gulland and Hopton? to be 
the isobutylamide of a n-nonadiene-1-carboxylic acid, 
and Jacobson! has since located the two double bonds 
in the 1 : 2 and 5 : 6 positions. Very recently, Raphael 
and Sondheimer*® have reported the synthesis of a 
liquid geometrical isomer of pellitorine, the cis-cis ; 
while Jacobson‘ has prepared another geometrical 
isomer (m.p. 54-55°) of unspecified configuration. 
Neither of these isomers possesses the pungency and 
the sialogogue characteristic of natural pellitorine 
and that of Jacobson is non-toxic to house-flies. 
These reports prompt us to describe briefly our own 
progress in this field. 

We had independently developed a similar syn- 
thesis to that of Jacobson, and from our study of 
the ring fission of 3-chloro-2-alkyltetrahydropyrans® 
consider that Jacobson’s product is the trans-trans 
isomer. Furthermore, we have now prepared the 
isobutylamide of m-nona-trans-1-cis-5-diene-1-carb- 
oxylic acid by the following route (the yields for each 
stage are indicated) : 


my Fay a Se ; cicH—CH, 
ie Se ——— ClCH CH, ——-~+ n-PrCH CH, 
8 0 if 
— + Me.(CH,)]:.CH : CH.[CH,):.0H (trans + cis 
——-=» Me.{CH,]s.C : C.[CH,]:.0H 

— — Me.[CH,]:.CH : CH.[CH;]:.0H (cis) 
3% Me.[CH,}:.CH : CH.[CH,]:.Br 

0% Me.[CH,}:.CH : CH.[CH,]:.CHO 

————« Me.[CH,]s.CH : CH.[CH;]s.CH : CH.CO,H 
ae —> Me.{CH,}:.CH : CH.[CH,]:.CH : CH.COC! 





——> 


Me.[CH,]s.CH : CH.[CH,),.CH : CH.CO.NH.CH,.CHMe, 


Chlorination of tetrahydrofuran gave 2 : 3-dichloro- 
tetrahydrofuran, which was treated with n-propyl- 
magnesium bromide to give a cis-trans mixture of 
3-chloro-2-n-propyltetrahydrofuran, and this on ring 
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fission with sodium yielded n-hept-3-enol, in which the 
trans-form predominated. Addition of bromine to 
this n-hept-3-enol at low temperature followed by 
dehydrobromination with sodamide in _ liquid 
ammonia gave n-hept-3-ynol, which by semi-hydro- 
genation over palladium on calcium carbonate was 
converted to cis-n-hept-3-enol. This carbinol gave 
the bromide with phosphorus tribromide at low tem- 
perature which was converted to the Grignard reagent 
and treated with ethyl orthoformate to give cis-n- 
oct-4-enal. This aldehyde was condensed with malonic 
acid in the presence of pyridine to yield n-nona- 
trans-1-cis-5-diene-l-carboxylic acid (b.p. 94-95°/0-08 
mm., np*® 1-4746), which in contrast to the acid 
derived from natural pellitorine has not deteriorated 
on keeping. Subsequent conversion to the acid 
chloride with thionyl chloride and treatment with 
isobutylamine yielded the isobutylamide (b.p. 
141°/0-05 mm., np*® 1-4836) as a liquid which has 
not yet crystallized. This amide causes a marked 
tingling effect when placed on the tongue, followed 
by increased salivation. However, it is not identical 
with natural pellitorine, for seeding failed to induce 
crystallization. 

Our product in odourless distillate has been tested 
for insecticidal activity against house-flies by the 
Pest Infestation Laboratory, with the results shown 
in the accompanying table. 


Treatment % Knock- % Killin 
down in 10 24 hr 
min. 
Amide 0°2% wiv “wo 9-4 
0-1 23 a6 
0-05 Q 1°6 
Officia! test insecticide 100 45-4 
Odouriess distillate alone s 1’ 


Unsprayed control O's 





The figures are the mean of three replicates sprayed 
by the standardized procedure of the Pest Infestation 
Laboratory*, and comparison is made with the official 
test insecticide containing 0-1 per cent w/v pyrethrins. 

By exclusion, it would appear that natural pelli- 
torine is the fourth isomer—as yet. unsynthesized, 
the isobutylamide of n-nona-cis-1-trans-5-diene-1- 
carboxylic acid. However, apart from the unusual 
feature of a cis-28 double bond in a naturally occurring 
acid, the melting point of natural pellitorine would be 
anomalous. We would expect the trans-trans-amide 
to have the highest melting point, and successive 
introduction of cis double bonds, particularly in the 
x8 position, to lower the melting point ; for example, 
trans-crotpnic acid, m.p. 72°, cis-crotonic acid, m.p. 
15°; trass-crotonamide, m.p. 158°, cis-crotonamide. 
m.p. 102°. Our study of the structure and synthesis 
of pellitorine is therefore being continued. 

We are indebted to Prof. F. E. King for the use of 
the late Prof. Gulland’s specimen of pellitorine, to 
the Director of the Pest Infestation Laboratory and in 
particular to Mr. A. A. Green, for the insecticidal tests. 

L. CROMBIE 
S. H. Harper 
King’s College, 
London, W.C.2. 
Nov. 9. 
* J. Amer. Chem. Soe., 71, 366 (1949). 
* J. Chem. Soc., 6 (1930) 
Nature, 164, 707 (1949). 


* Abstracts of Papers presented at the 116th Meeting of the American 
Chemical Society at Atlantic City, N.J., September 18-23, 1949. 


* Crombie, Ph.D. Thesis, University of London (1949); Crombie and 
Harper, forthcoming publication. 
* Parkin and Green, Nature, 154, 16 (1944). 
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Counter-Current Separation of Fixed Quanti- 
ties of Mixtures of Solutes 


Craic' has described an ingenious device for 
separating small quautities of mixtures by systematic 
partition between two solvent phases in such a wa, 
that confounding of the various solutions is avoided. 
and simple devices for increasing the scale of opera. 
tion slightly have also been published. 

A continuous counter-current apparatus capable 
of dealing with small or large amounts of materia! 
has now been devised, and a successful separation 
of a mixture of 25 gm. each of oxalic and succinic 
acids accomplished by distribution between |uty) 
alcohol and water. The apparatus used comprised 
a series of nineteen mixers and separators so arranged 
that the solvent phases issuing from the 
passed to the mixers next above and next below 
that feeding a given separator, a counter-current 
flow thus being maintained. The mixture was-placed 
in the central vessel. It has been shown that thy 
concentration p, of a solute in solvent A in the rt! 
vessel of a series of n vessels each of volume |, 
through which solvents A and B proceed in opposite 
directions at flow-rates vg and v», when a quantity 
x of the solute having a distribution coefficien: 
k f _ cone. in A 


latter 


{ ; } is placed (all at once) in t! 
\ cone. in B/ I 
Ath vessel of the series is, at time ¢: 
Pp f 2 \ k2(vq + wp) { vw, \K-?r 
’ } * \ ” 
n-+1/ Vikvg + vy) \ kvq/ 
n Kjr ; rym 
= sin a, sin —7 
' n+l n 
a Pie a Vio on Sa 
exp Ve 7 v,\ <1 V kvavn (9 cos ae >t ! 
L Y * ww kvugt+v,\ n+] 
(J l 2, Sus . nm). 


If the solute is placed in the central vessel, the 
equation is simplified and the ratio of the amounts 
of the solute leaving the two ends of the system is 
{fw \2> . - : 
Ps 2. For the seperation of two solutes it can 

Va 
be shown that the feed-rates of the two solvents 
should be chosen so that 


Va _ I : 
v, k _ i 


which is the condition for equal maximum degrees of 
purity for equal quantities of the two substances 
With a 19-vessel system and k,/k, = 2, the calculated 
degree of purity is 96-8 per cent. 

The theory of a system strictly analogous to th 
Craig apparatus but in which the solvents are cir 
culated continuously in opposite directions by means 
of mixers and separators has also been studied, and 
it has been shown that : 


2nj 
n 


n 
2(Vq + Up . 
_ kx(va » Bion 


‘ — 
Gata 


2 Vu + vp 
V (kvg + vp) 


a il Va a vp . 2yr | (! 
exp | 2{ poy sin rf (3) 


. ong 
(vp — kva)t sin ] x 
n 


J 
Separation is not so efficient as by the first method 
because the solutes become re-intermingled after 
being separated. 
In a third system, a fixed quantity of solute is 
washed from one vessel to another by a continuous 

















A ae perma 














Ln 





va! 
wit 
rie 
nit 
the 
Th 
i3 
pro 
of ; 
pos 
am 
am 
1 
7H 
wer 
and 
the 
per 
con 
was 
day 
con! 
whe 
tain 
T 
witl 
gray 
was 
first 
com 
the | 
pher 
Tr 
was 
with 












Janti- 


for 
mati 
a W ay 
ided, 


opera 


Apable 
aterial 
ration 
1ecinie 

utvl 
\} sed 
ranged 

tter 
below 
urrent 


Pp aced 


pl, the 
nounts 
tem is 


it can 


yivents 


Trees of 
tances 
‘ulated 


to the 
re cir 
means 
d. and 


nethod 
| after 


lute is 
-inuous 

















No. 4181 December |7, 1949 
flow of one solvent through a series of mixers and 
separators containing a second solvent. In this case 


it can be shown that : 


Z0_" ~ lprir — 1 
Mr kV + ol — kr (r— 1)! 
kvat 7 
exp | ikV + v(1 =H! “) 
where v is the volume of the first solvent in each 


vessel, VU, is the feed-rate of the second solvent and 
the other symbols have the same significance as in (1). 

Under these conditions the peak concentration of 
solute passes along at a uniform rate which is directly 
proportional to the distribution coefficient (defined 
as the ratio of concentration in ‘moving’ phase to 
that in ‘static’ phase). 

This continuous system bears analogies with par- 
tition chromatography. It has been shown to be less 
efficient for separating solutes than discontinuous 
systems operated on a similar plan. 

The derivation of equations (1), (3) and (4) and a 
detailed description of this work will be given 
elsewhere. 

J. D. A. JoHNSON 
Beecham Research Laboratories, Limited, 

Brockham Park, Betchworth, Surrey. 

A. TALBOT 
[Imperial College of Science and Technology, 
London, 8.W.7. July 11. 


Craig, L. C., J. Biol. Chem., 155, 519 (1944). 


Amino-acids in Rhodotorula gracilis 
Rennerfelt 

By cultivating Rhodotorula gracilis on media of 
varying composition, it is very easy to obtain yeast 
with different amounts of fat and protein’. A yeast 
rich in protein and poor in fat is obtained in a 
nitrogen-rich medium. In a nitrogen-poor medium, 
the yeast will be poor in protein and rich in fat. 
The protein content of the yeast may vary between 
i3 and 50 per cent of the dried matter. It seemed 
probable that such a large variation of the amount 
of yeast protein could change qualitatively the com- 
position of the protein. We have investigated the 
amino-acic composition of yeast with low and high 
amounts of protein. 

The yeast was cultivated in Erlenmeyer flasks 
750 ml.) containing 300 ml. liquid medium. Two media 
were used. The first contained 7-5 gm. asparagine 
and 60 gm. dextrose (nitrogen/dextrose = 0-023) ; 
the second 1 gm. asparagine and 40 gm. dextrose 
per litre (nitrogen/dextrose = 0-005). Both media 
contained the essential nutrient salts'. The yeast 
was cultivated with continuous shaking for seven 
days at 25°C. The yeast from the first medium 
contained 7-6 per cent nitrogen and 8-7 per cent fat, 
whereas the yeast from the second medium con- 
tained 2-8 per cent nitrogen and 49-8 per cent fat. 

The amino-acids were determined after hydrolysis 
with hydrochloric acid? by means of paper chromato- 
graphy*. The chromatogram (Munktell O.B. paper) 
was two-dimensional with pyridine—amy! alcohol‘ as 
first solvent and m-cresol® as second solvent. This 
combination gives a very good distribution of 
the amino-acids even with leucine, iso-leucine and 
phenylalanine. 

Tryptophane, which is destroyed by hydrolysis, 
was proved to be preserit by treatment of the yeast 
with perchloric acid®, which produced with the trypto- 
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Yeast containing 7-6 | Yeast containing 2-8 
per cent nitrogen | per cent nitrogen 


Amino-acid 


i-Alanine ++ 
B- Alanine : — 
Arginine 
Aspartic acid 
Cystine 
Glutamic acid 
Glycine 

iso- Leucine 
Leucine + 





+ 


4 4+ 4 + 4 
| +t+t++t+++4+4+ +44 


Lysine + 
Phenylalanine +? 
Proline + 
Serine 

Threonine | + 
Tryptophane ++ 
Tyrosine : 
Valine 4 
Histidine } = 


phane a yellow-green fluorescent compound. The 
intensity of the fluorescence in the presence of pot- 
assium dichromate in ultra-violet light is a measure 
of the amount of tryptophane. The accompanying 
table shows the results obtained. ; 
It is seen from the table that practically the same 
amino-acids are found in both yeasts. The only 
difference is that $-alanine is present in the protein- 
rich yeast but not in the protein-poor yeast. There 
is, however, a difference in the amounts of the amino- 
acids. The protein-rich yeast contains more trypto- 
phane, whereas the protein-poor yeast contains a 
higher amount of a-alanine and of glutamic acid. 
It may be assumed thei the reason for the high 
amount of x-alanine and glutamic acid in the fat- 
rich and protein-poor yeast is the decreased meta- 
bolism of this yeast. Both a-alanine and glutamic 
acid are intermediate products of amino-acid con- 
version, and it seems probable that they accumulate 
by decreased metabolism when the transamination 
processes take place more slowly. The presence of 
§-alanine in the protein-rich yeast is probably con- 
nected with greater formation of vitamin in this yeast. 
Thus the differences in amino-acid composition of 
protein-rich and protein-poor yeast are small and 
may be explained by the reduced metabolism of the 
protein-poor yeast. 
NIELS NIELSEN 

Department of Food Chemistry, 

Royal Institute of Technology, 

Stockholm. 
EK. SANDEGREN 
L. LJUNGDAHL 
AB Stockholms Bryggerier, 
Stockholm. July 6. 


* Enebo, L., Andersson, L. G., and Lundin, H.. Arch. Biochem., 11, 
383 (1946). 

* Theorell, H., and Akesson, A., Arkiv. Kemi, Mineral., Geol., 16 A, 
No. 8 (1943). 

* Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
224 (1944). 

* Edman, P., Arkiv. Kemi, Mineral., Geol., 22 A, No. 3 (1945). 

* Tavber, H., J. Biol. Chem., 174, 337 (1949). 


Zinc in Nuclear Desoxyribose 
Nucleoprotein 


Srvce 1938 I have been engaged in a general study 
of the distribution of zinc in normal and malignant 
tissues, and this work has been briefly reported from 
time to time’. In the early part of the work, polaro- 
graphic analyses for zinc content were made on 
human tissues, and although some neoplasms were 
found to have a much higher zinc concentration 
(expressed as grams zinc/gram dry-weight of tissue) 
than the corresponding normal tissue, others showed 
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only slight increases. Examples are : rectal carcinoma, 
7-58 x 10-* gm. zine/gm., and normal rectal tissue 
surrounding the carcinoma, 0-82 x 10~* gm. zinc 
gm.; bronchial carcinoma, 1-02 x 10-* gm. zine 
gm., and normal bronchial tissue surrounding the 
carcinoma, 0-71 x 10°* gm. zinc/gm. Analyses 
of whole tissue are open to the objection, among 
others, that the cell population is not a uniform one. 
In order to investigate the observed differences more 
closely, the concentrations of zinc in various fractions 
of a given tissue were determined. 

Two main fractions were used: (1) Separation of 
nuclei by treatment of the whole minced tissue with 
citric acid in aqueous solution, as detailed by Dounce’. 
(2) Extraction of nuclear desoxyribose nucleoprotein 
from the whole minced tissue with sodium chloride 
in aqueous solution, as detailed by Mirsky and 
Pollister*. The tissues used were calf thymus gland 
and a transplanted leg sarcoma in mice (originally 
induced by dibenzanthracene). 

Samples of nuclei, nuclear nucleoprotein, and the 
whole minced tissue were dried separately at 95 
100° C. until of constant weight. They were then 
brought to wholly inorganic form by a combined 
wet and dry-ashing method. The strictest precau- 
tions were taken at all stages to avoid contamination 
of specimens with even trace amounts of zinc. 
Distilled water and the necessary nitric and hydro- 
chloric acids were redistilled from stills made entirely 
of ‘Pyrex’, and the one or two other reagents em- 
ployed did not contain detectable amounts of zinc in 
the quantities used. Full controls were taken through 
all the various procedures in order to keep a check 
both on accidental contamination of samples with 
extraneous zinc and on undue loss of contained zinc 
during the ashing process. The ruclei obtained 
presented a clean integral appearance under the 
microscope. The nucleoprotein was purified by pre- 
cipitating and redissolving it several times as recom- 
mended by Mirsky and Pollister*, and that from calf 
thymus tissue was finally subjected to prolonged 
dialysis against frequent changes of double-distilled 
water. Typical polarographic analyses of zine con- 
centrations in the above-mentioned fractions and in 
the whole tissue are given in the accompanying table. 


Zinc concentrations (gm./gm. dry tissue): 
mean values 








Tissue ————— > 
Nuclear 
Whole tissue Nuclei desoxyribose 
nucleoprotein 
Calf thymus 1-22 1o* 
gland, batch 1 (dialysed) 
Calf thymus 
gland, batch 2 0-77 x 10° 0-29 x 10°-° 
Calf thymus 
gland, batch 3 1-25 x 10~* 0-74 x 10-* 
Mouse sarcoma (dialysed) 
(leg), batch 1 0-88 x 10~* 


Mouse sarcoma 
(leg), batch 2 
Mouse sarcoma 
(leg), (batch 3) 1°15 x 
Mouse normal 

leg mnvle 
same animals 
as batch 3 


0-23 io 
0-36 x 10-* 
(not dialysed) 


10~* 


0-67 x 10~* 





It is seen from this table that the nuclei prepared 
by the citric acid method have a very low concentra- 
tion of zinc compared with that of the whole tissue. 
Experiments with radioactive zinc (Zn**) mentioned 
below have shown clearly that two consecutive ex- 
tractions of a tissue with 4 per cent trichloracetic 
acid in aqueous solution effectively remove all but 
about 3 per cent of the zinc-65 contained in the tissue. 
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It is therefore thought to be quite likely that the 
prolonged treatment of a tissue with citric acid ag 
required for separation of nuclei by Dounce’s method 
may also leach out the greater part of an 
contained in the nuclei. 

It is also seen that the purified and dialysed nuclear 
desoxyribose nucleoprotein from calf thymus and 
also the purified but undialysed nuclear nucleo. 
protein from mouse sarcoma both have zinc con. 
centrations comparable with that of the unextracted 
whole tissue. Investigations are now in progress to 
determine whether the zinc is present in the nucleo. 
protein merely as a very adherent contaminant, or 
is combined with the nucleoprotein, or is present as a 
component of some closely associated enzyme system, 

These observations have been substantiated jn 
recent experiments‘ with radioactive zine, zinc-65, 
In these experiments radioactive zinc, with natural 
zinc as carrier, and of specific activity about 
16uC./mgm. zine, was injected into tumour-bearing 
mice. The tumours used were the leg sarcoma men. 
tioned above and a transplanted mammary adeno. 
carcinoma in C3H hybrid mice (originally spontaneous 
tumour in pure-line C3H mice). After 18 hours, the 
mice were killed and the radioactivity in counts/min. 
gm. dry weight determined for whole tumour tissue, 
tumour cell nuclei, and tumour nuclear desoxyribose 
nucleoprotein (undialysed) prepared as described 
above. It was found in these experiments that the 
nuclei had a scarcely measurable activity, whereas 
the nuclear nucleoprotein had an activity of about 
one-third that of the whole tissue. 

Attempts to produce clean nuclei without the 
use of acid have not been successful. However, 
by repeatedly washing some liver tissue from the 
mice injected with zinc-65 with 0-14 M sodium 
chloride in aqueous solution at neutral pH, thus 
removing a large proportion of the cytoplasmic 
material and leaving the nuclei untouched, as shown 
to be possible by Mirsky and Pollister*, some nuclear. 
enriched material was obtained. This material had 
an activity approximately one-half that of the whole 
liver tissue, giving support to the view that the 
nuclei probably do have an appreciable concentration 
of zine but lose a large proportion of this when treated 
with citric acid. 

It is hoped to publish the work on the naturally 
occurring concentrations of zinc in normal and mal- 
ignant tissues in full at a later date. Details of the 
polarographic methods and of the special ashing 
technique which have been developed for this work 
will be given then. 

This work was done under the «gis of the Birm- 
ingham Branch of the British Empire Cancer Cam- 
paign and the University of Birmingham, and it is 
being continued at the Strangeways Research Lab- 
oratory, Cambridge, with the support of the British 
Empire Cancer Campaign (Headquarters). 

J. C. Heatn* 


Zinc 


Cancer Research Laboratory, 
Medical School, 
and 
Department of Physics, 
University of Birmingham. 
July 27. 


* Now at the Strangeways Research Laboratory, Cambridge. 
* Heath, J. C., British Empire Cancer Campaign Annual Reports 
16, 198 (1939); 17, 155 (1940); 19, 46 (1942); 21, 52 (1944); 
25, 127 (1947). 
* Dounce, A. L., J. Biol. Chem., 147, 685 (1943). 
* Mirsky, A. E., and Pollister, A. W., J. Gen. Physiol., 30, 117 (194¢ 
* Heath, J. C., and Liquier-Milward, J. (submitted for publication) 
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Effect of the Striga Germination Stimulant 
on the Respiration of Striga Seeds 


Tue demonstration by Vallance! of the effect of 
the stimulant solution on the respiration of Striga 
seeds is @ matter of some importance. Vallance, 
however, suggests that this effect is independent of 
that described by Brown, Robinson and Johnson®, 
who showed that the Striga stimulant may promote 
extension growth. 

Recent work has shown (a) that extension does 
not occur under anaerobic conditions*; (b) that it 
does not occur in the presence of respiratory poisons‘ ; 
(c) that heteroauxin promotes respiration in the 
(d) that many respiratory stimulants 
and (e) that respiration 
the course of ex- 
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coleoptile ; 
also increase extension® ; 
normally increases throughout 
tension’. 

Clearly, @ vigorous respiration is required for 
extension growth, and in appropriate tissue increases 
in respiration are likely to be accompanied by 
corresponding increases in extension. With Striga 
we suggest that the primary effect may be on 
respiration, and that as a result extension is pro- 
moted. Vallance finds that the increase in respiration 
may occur when germination is not involved. This, 
we further suggest, may indicate that other conditions 
must also be fulfilled before the primary effect in 
respiration can influence extension. 

R. Brown 
E. Rosprnson 
Botany Department, 
University, "eds. 
Nov. 9. 
Vallance, K. B., Nacure, 164, 802 (1949 
Brown, R., Robinson, E., and Johnson, A. W., 
(1949). 
‘Bonner, J., J. Gen. Physiol., 17, 63 (1934). 
‘ Bonner, J., J. Gen. Physiol., 20, 1 (1937). 
Commoner, B., and Thimann, K. V., J. Gen. Physiol., 24, 279 (1941) 
*Thimann, K. V., and Bonner, W. D., Amer. J. Bot., 35, 271 (1948) 
’ Brown, R., and Sutcliffe, J. F., J. Exper. Bot. (in the press) 


Nature, 163, 842 


Testing the Lactation-stimulating Factor 
in Fenugreek Oil for Sex Hormone 
Activities 
In view of the lactation-stimulating properties 
attributed to synthetic cstrogens's*? and to testo- 
sterone*, and the possible relation between lactation, 
as one of the factors, and the development of mam- 
mary cancer‘, the lactation-stimulating factor’.* in 
the oil obtained from fenugreek (Trigonella Fanum 
Grecum) seeds was tested for sex hormone activities. 
Tested for cestrogenic activity in ovariectomized 
mice and rats by oral administration or sub- 
cutaneous injection of ten to fifteen times the lacta- 
tion-stimulating dose of the oil (three drops daily 
administered orally to adult lactating female rats), 
or of the active material (the unsaponifiable fraction) 
dissolved in the fenugreek oil or sesame oil, no cestro- 
genic activity could be traced. Tested for testo- 
sterone-like activity by Robson’s method’, the 
lactation-stimulating factor did not show correspond- 

ing activity. 

Using progesterone as a control, no progesterone- 
like activity was shown by the lactation-stimulating 
factor when administered by subcutaneous injection 
to ovariectomized mature rabbits* (average weight 
of rabbits 1-5 kgm.) which were previously treated 
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with 5 ugm. cestradiol benzoate per day for seven 
days. 

The active unsaponifiable fraction of the oil does 
not contain iodine, which has been claimed to 
stimulate lactation*; neither does it contain nitrogen 
or sulphur. 

It is clear that this lactation-stimulating compound 
is different from those compounds which are already 
known to stimulate lactation. Whether it acts 
through the pituitary or possesses suprarenal cortex- 
like activity, which is claimed to influence lactation!®, 
or whether it acts directly, thus representing a new 
type of active material, is not at present known. 
Further investigations are being carried out by two 
of us (Ridi and Ayadi) and other collaborators. 

WapbieE TaDRos M. 8S. Ex-Riv1 

M. A. 8. Ex-Ayaptr 
Biochemistry Department, 

Faculty of Medicine, 

Kasr-E]-Aini, 
Fouad I University, 
Cairo. 


Chemistry Department, 
Faculty of Science, 
Fouad I University, 

Cairo. 


July 9. 
' Folley, 8. J., Scott Watson, H. M., and Bottomley, A. C., /. Physiol 
Proc., 98, 15p (1940). 
* Folley, S. J., Malpress, F. H., and Young, F. G., J. Endocrinol., 4, 
181 (1945). 
* Marx, L., Endocrinol., 37, 380 (1945). 


* Tadros, W., J. Roy. Egyptian Med. Assoc., 30, 567 (1947). 
Hassan, A., and El-Ayadi, M. A., J. Roy. Egyptian Med. Assoc., 
27, 236 (1944). 
Assor., 


* El-Ridi, M. S., 
, 258 (1944 
" Robson, J. M,, J: Physiol.. 92, 371 (1938). 
* Robson, J. M., J. Physiol., 88, 100 (1936). 
* Robinson, M., Brit. Med. J., ii, 126 ‘(1947). 
‘** Robson, J. M., “Recent Advances in Sex and Reproductive Physio- 
logy’. 270 (J. and A. Churchill, London. 1947) 


and El-Shahat, M., J. Roy. Egyptian Med. 
). 


Recombination in Bacteria: Outcrossing 
Escherichia coli K 12 


THE discovery of recombination in Escherichia 
coli!.* has given to bacterial genetics a much wider 
scope than it had before. Three years after its first 
publication, however, the results obtained by Leder- 
berg with the strain known as K 12 still stand alone, 
no other bacterial strain having been found to show 
a similar behaviour. This is partly due to the fact 
that demonstration of recombination is a slow busi- 
ness, owing to the work required for the preparation 
of suitable substrains. In fact, the only method 
known so far is still the original one of mixing sub- 
strains having different growth requirements on a 
minimal medium where neither parental strain can 
grow, but on which cells possessing some of the syn- 
thetic capacities of one strain and some of the other 
will be able to form colonies. As such colonies, called 
by Lederberg ‘prototrophs’, usually appear at a very 
low rate, care must be taken that recombination is 
not simulated by back-mutation in either parental 
strain. 

In a programme of study of the extent and pro- 
perties of ‘sexual’ behaviour in bacteria, the first 
stage has been that of outcrossing Escherichia coli 
A 12 to other coli strains. In K 12, several multiple 
mutant substrains have been prepared by Lederberg, 
while in some other coli strains advantage may be 
taken of the fact that they show spontaneously simple 
or multiple growth-factor deficiencies, which are 
often suitable for use in demonstrating recombination. 

Of thirty independent strains of Escherichia coli, 
tested for growth on minimal medium, ten showed 
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no growth ; and of these, seven only were suitable for 
this type of research, showing less than 10-* mutants 
capable of growth on minimal medium. Mixtures of 
10%-10° cells of each of these strains with the same 
number of cells of various K 12 substrains were 
plated on minimal medium, while these strains and 
K 12 substrains were also plated separately in the 
same conditions as controls of back-mutation. The 
cells had been obtained from 18-hr. old agar cultures, 
and were washed two or three times with saline ; 
the minimal medium employed was the same as that 
described by Lederberg*. 

In such experiments, one danger is that the un- 
known growth-factor requirements of the new coli 
strains tested may be partly the same as those in K 12 
substrains. If, then, they are due to the same genes, 
no recombination can be observed. To make this 
a remote chance, at least two A 12 strains showing 
different requirements were used: 58-161, which is 
devoid of biotin and methionine, and W 583, which 
is devoid of threonine, leucine and aneurin. 

Of the seven strains which gave reliable controls, 
only one consistently gave prototrophs in numbers 
sufficient to demonstrate recombination. This strain 
apparently showing recombination with coli K 12 is 
Escherichia coli strain 123 of the National Collection 
of Type Cultures, and is labelled as var. acidi lactici. 
It is a strain of relatively poor and slow growth in 
nutrient agar or broth. Its growth requirements are 
complex and not yet fully elucidated. Plated on 
minimal medium, 123 gives either no growth at all, 
or very few tiny colonies difficult to subculture, at 
a rate less than 10-*. Plating a mixture of 123 with 
K 12 substrains one obtains prototrophs at a rate, 
according to conditions, of 10-*-10~* (that is, the ratio 
of number of prototrophs to number of cells of either 
parental type plated). 

That the appearance of prototrophs is due to 
recombination and not to iner-~sed back-mutation 
rate to prototrophism on eith r side is shown by 
testing for recombination for otner character differ- 
ences in the parental strain. For example, crossing 
123. which ferments lactose (Lac*), galactose, maltose 
and arabinose, and is sensitive to viruses | and 5, 
with A 12—W 705, which does not ferment these 
four sugars and is resistant to viruses 7’, and 7',, 
one gets prototrophg which ferment galactose, 
maltose and arabinose, but in respect of the other 
two characters show the following distribution of 
phenotypes : 

Ve Lac Vy Lac” Vy Lact Vy 
202 6 7 0 


Strain 123 shows the same recombination-rate with 
58-161 as with 58-161 Hfr, which is a newly described* 
derivative of 58-161 with a high frequency of re- 
combination. 

A fuller genetical analysis of the new strain is in 
progress. 

We are indebted to Dr. J. Lederberg for his 
generosity in supplying so many of the K 12 sub- 
strains he has established. 

L. L. CAVALLI 
H. HEstor 
Department of Genetics, 
University, Cambridge. 
July 26. 
Lederberg, J., and Tatum, EB, L., Nature, 158, 558 (1946). 
* Lederberg, J., Genetica, 32, 505 (1947). 


* Cavalli, L. L., 100th Meeting of the Genetical Society, Cambridge, 
1949, 


Geographic Distribution of the Great 
Epidemic Cacao Diseases of 
Venezuela 


A THOROUGH survey of cacao disease of Ven>zuelg 
has confirmed and/or ascertained an _ interesting 
situation in regard to the most dangerous, epi lemic. 
cryptogamic diseases of New World’s cacao: ‘witch 
broom’, caused by Marasmius perniciosus Stali>| and 
‘watery pod’ disease, caused by Monilia Roreri ( iferri, 
The situation can be better understood from the 
following diagram showing the relative geographica| 
position of cacao zones in Venezuela : 


Western Zone Central Zone Eastern Zon 
Lara Aragua Miranda Sucre 


- 


(Cafios) 


Trujillo 
Zulia Merida 


Delta 
Amacuro 


Tachira 


both diseases 


Irrigated cul 
ture free from 


Monilia disease Marasmius (iiseass 
(Arrows indicate the trend of diffusion of the diseases 


Intercrossing of geographical, distributive areas o/ 
both diseases is prevented by the ‘diaphragm’ o/ 
cacao culture under irrigation of the State of Aragua, 
at the centre of the Republic, producing the best 
Venezuelan forastero', almost a Criollo type of cacao 
Ecological conditions of cacao culture in this region 
on the coastal, semi-arid belt of the Caribbean Sea, 
are opposite to the natural environment of the caca 
tree ; but this species grows well, provided there is a 
sufficient amount of irrigation water and good shade 
The same ecological environment appears to be un 
favourable to the establishment of both diseases. 

R. Crrerrt 

Italian Cryptogamic Laboratory, 

University of Pavia. July 7. 
Ciferri, R., Nature, 168, 953 (1949). 


A Curious Habit of Dragon-flies 


Some twenty-five years ago, while working in the 
garden, I noticed that a dragon-fly kept alighting 
on the handle of a wheel-barrow which I was using 
During its absence I was preparing to shift the 
barrow, and had my hands on the handles when the 
insect returned ; after slight hesitation, it settled 
my hand immediately over the spot where it had 
previously rested. Waiting until it had departed on 
another flight, I placed a piece of sacking completely 
over the barrow, and when the dragon-fly returned, 
it alighted in exactly the same porition on the 
covered handle. 

Since then I have made a large number of tests 
under various conditions, and have found that 
dragon-flies seem to be guided, not by the appearance 
of their resting-place, but entirely by its position. 
If the object on which they have been in the habit 
of resting is moved, say, two feet, the dragon-flies 
will usually not find it, but will settle on the nearest 
object to the original position. 

This habit seems to be common to all the larger 
species, both the long- and the short-bodied types, 
and may throw some light on the nature of their 
vision, though I am not prepared to suggest what 
this may be. 

H. H. GoopcuiLp 

“Bryn Eglwys”’, Llangwstenin, 

Llandudno Junction, 
Caerns. 
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FORTHCOMING EVENTS 


Veeting marked with an asterisk * is open to the public) 


Monday, December 19 

[INSTITUTION OF OFFICE MANAGERS, SHEFFIELD BRANCH (at the 

goyal Victoria Station Hotel, Sheffield), at 7 p.m.—Mr. L. C. Ord 
Industrial Efficiency”’. 

L GROGRAPHICAL Soctgety (at Kensington Gore, Loncon,5.W.7), 

» p.m.—Mr. R. G. Goodchild: “New Discoveries in Roman 


Tuesday, December 20 

[NSTITUTION OF ELECTRICAL ENGINEERS, SOUTH MIDLAND CENTRE 
joint meeting with the MIDLAND BRANCHES of the INSTITUTIONS of 
VIL AND MECHANICAL ENGINEERS, at the Midland Institute, Birm- 
ngham), at 6 p.m.~-Dr. P. Dunsheath: “Electricity in the Service 
of Man”. 

Wednesday, December 21 

ROYAL MBTBOROLOGICAL SocreTy\(at 49 Cromwell Road, London, 
3.W.7), at 5 p.m.—Mr. F. H. Ludlam: “The Composition of Coagula- 
don Elements in Cumulonimbus”; Mr. M. K. Miles: “Air Motion 
shead of Warm Fronts’’.* 

BRiTisH INSTITUTION OF RADIO ENGINEERS, NORTH-EASTERN 
sgoT10N (at Neville Hall, Newcastle-upon-Tyne), at 6 p.m.—Mr. C 
Laverick: “A Review of the Basis of Electronics’’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

PRINCIPAL SCIENTIFIC OFFICER with the Ministry of Supply to 
wke charge of the Statistical Group at the Ordnance Board in London 

-The Secretary, Civil Service Commission, Scientific Branch, 7th 
Floor, Trinidad House, Old Burlington Street, London, W.1, quoting 
No. 2872 (December 22). 

ToBacood OFFICER (Junior Professional Officer grade) in the Tobacco 
Division, Department of Agriculture—-The Secretary, Office of the 
High Commissioner for Southern Rhodesia, 429 Strand, London, W.C.2 
December 23). 

LECTURER and a SENIOR LECTURER IN MECHANICAL ENGINEERING 
a the University of Melbourne--The Secretary, Association of U niver- 
sities of the British Commonwealth, 5 Gordon Square, London, W.C.1 
December 31) 

CHAIR OF PHAKMACEUTICS in Farouk I University, Alexandria— 
The Director, Egyptian Education Bureau, 4 Chesterfield Gardens, 
London, W.1 (December 31). 

HEAD OF THE ENGINEERING DEPARTMENT of Cardiff Technical 
‘ollege—The Director of Education, City Hall, Cardiff (December 31). 

LECTURER IN DENTAL PATHOLOGY AND BACTERIOLOGY—The 
Registrar, The University, Liverpool (December 31). 

PHYSICAL or INORGANIC CHEMISTS at a Ministry of Supply research 
stablishment in the London area—The Technical and Scientific 
Register (K), York House, Kingsway, London, W.C.2, quoting 
F.697/49BN (January 3). 

CHEMICAL ENGINEERS at a Ministry of Supply research and develop- 
ment establishment near London, to lead section engaged on basic 
lesign of plant for experimental manufacture of explosives and inter- 
mediates, and to obtain data for full-scale design—The Technical and 
Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting F.852/49BN (January 7). 

SENIOR RESEARCH OFFICER or RESEARCH OFFICER (Appointment 
2541) in the Division of Food Preservation and Transport, to carry 
jut theoretical and experimental work on problems of simultaneous 
heat and water vapour transfer arising from investigations into the 
transport and storage of foodstuffs, Rt SEARCH OFFICFRS in the Division 
of rre-y (Appointment 2542) for research in the general 
feld of ultra high-frequencies and, in particular, in the propagation 
if radio waves, (Appointment 2543) for experimental and theoretical 
avestigations inte physical conditions in the lower and upper atmo- 
sphere, (Appointment 2544) for the development of high-speed electronic 
computing machines, and (Appointment 2545) for the development of 
computing techniques suitable for use with high-speed calculating 
nachines and the application of such techniques—The Chief Scientific 
Liaison Officer, Australian Scientific Research Liaison Office, Africa 
E c London, W.C.2, quoting the appropriate No. 
January 7). 

BioLocist to work in the physiology of marine organisms in the 
Department of General Physiology at the ny pee Laboratory— 
The Secretary, Marine Biological Association, The Laboratory, Citade] 
Hill, Plymouth (January 15). 

MECHANICAL ENGINEERS (Ref. C.207/49BN) for instrument and 
urframe inspection, MECHANICAL ENGINEERS (Ref. C.206/49BN) for 
combustion engineering inspection, and ELECTRONICS ENGINEERS 
Ref. D.121/49BN), in the provinces under te Ministry of Supply— 
The Technical and Scientific Register (hk), York House, Kingsway, 
London, W.C.2, quoting the appropriate Ref. No. (January 16). 

PRINCIPAL SCYENTIFIC OrFiceR for the planning and supervision 
bf a group assisting in the commissioning »f nuclear plant, etc., SENIOR 
SCIENTIFIC OFFICERS (3) for directing te>»~ *ngaged in the commission- 
ng of a nuclear plant, etc., SCIENTIFIC ©. *°CERS (2) to assist in the 
jroup and carry out development studies, 4 SENIOR EXPERIMENTAL 
)FFICER for the preparation of equipment for the Group and the 
pplication of technique to plant ope’.tions, EXPERIMENTAL OFFICERS 
2) to prepare equipment and to asiis. in carrying out development 
luties, and ASSISTANT EXPERIMENT. t OFFICERS (4) to assist in the 
luties of the Experimental Officers, .n the Physical Methods Group 


ht the Windscale Works, Ministry of Supply Division of Atomic 


zaergy, Cumberland—The Technical and Scientific Register (K), 
ork House, Kingsway, London, W.C.2, quoting A.291/49BN (Janu- 
y 20). 
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PROFESSOR OF PsYCHOLOGY—The Registrar, The University, 
Reading (January 27). 

ASSISTANT DIRECTOR OF THE BUREAU OF HORTICULTURE AND 
PLANTATION CROPSs—The Secretary, Commonwealth Agricultural 
Bureaux, 2 Queen Anne’s Gate Buildings, London, 8.W.1 (January 31). 

CHAIR OF PHILOSOPHY—The Registrar, The University, Birmingham 
3 (January 31). 

LECTURER IN CHEMISTRY (with experience in physical chemistry) in 
the University of Otago, Dunedin, New Zealand—The Secretary, 
Association of Universities of the British Commonwealth, 5 Gordon 
Square, London, W.C.1 (January 31). 

LECTURER IN BoTaANy—The Registrar, University College, Single- 
ton Park, Swansea (February 4). 

DIRECTOR OF PRODUCTION to be responsible for the general direction, 
co-ordination and efficient operation of factories (Ministry of Supply 
Division of Atomic Energy) in the North-West of England which are 

e and operate complex chemical, physical and engineering processes, 
and @ WORKS GENERAL MANAGER to take charge of a large factory 
engaged in the production of Atomic Energy material at Springfields, 
Preston—Staff Section, Ministry of Supply, Division of Atomic Energy 
(Production), Risley, Warrington, Lancs. 

HEAD OF THE DEPARTMENT OF Puysics—Dr. 8. Beatty, Dean of 
the Faculty of Arts, University of Toronto, Toronto, Canada. 

SCIENTIST (Grade II) on the scientific staff of the North-Western 
Division—The Divisional Establishment Officer, National Coal Board, 
North-Western Division, 47 Peter Street, Manchester 2. 

SURVEYORS to carry out topographical and cadastral surveys in 
Malaya—The Director of Recruitment (Colonial Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, 8.W.!, 
quoting No. 27076/28. 

PHYSICAL CHEMIST (with a good honours degree in chemistry, prefer- 
ably with a higher degree, and considerable research and administrative 
experience) as Head of the Chemistry Department—The Personnel 
Officer, British Iron and Steel Research Association, 11 Park Lane, 
London, W.1. 

SCIENTIFIC OFFICER as CYTOLOGIST IN THE GENETICS DEPARTMENT, 
a SCIENTIFIC OFFICER as GENETICIST IN THE POMOLOGY DEPARTMENT, 
and a TECHNICIAN (Experimental Officer grade) for work in the 
Cytology Department—The Secretary, John Innes Horticultural 
Institution, Bayfordbury, Hertford. 

SCIENTIFIC ©FFICER (with qualifications in physics and mathe- 
matics) in the Weaving Department-——-The Director, Linen Industry 
—— Association, Research Institute, Lambeg, Lisburn, Northern 
reland. 

ASSISTANT (with a good degree in physics or engineering, and with 
experience in photographic and photo-elastic techniques) IN THE 


ENGINEERING LAROBATORY at Derby—The Scientific Research Manager, 
rd Executive, London Midland Region, Euston Station, London, 
7 Wd 


BACTERIOLOGIST for long-term team investigation of virus infections 
of the dog—The Scientific Director, Animal Health Trust, 232 Abbey 
House, Victoria Street, London, 8.W.1. 

LECTURER IN THE PHYSICS DEPARTMENT—-The Secretary, North- 
ampton Polytechnic, St. John Street, London, E.C.1. 

LECTURER IN PHYSIOLOGY—The Secretary, King’s College of House- 
hold and Social Science, Campden Hill Road, London, W.8. 

SURVEYOR to carry out topographical and cadastral surveys in 
Sierra Leone—The Director of Recruitment (Colonial Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, 8,W.1, 
quoting No. 27076/4. 

SURVEYORS to carry out topographical and cadastral surveys in 
Kenya—tThe Director of Recruitment (Colonial Service), Colonial 
Office, Sanctuary Buildings, Great Smith Street, London, 38.W.1, 
quoting No. 27076/23. 
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